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A NOVEL CANAL LIFT AT F0XT0N. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Although the transit of freight in bulk by canal is 
conceded to be the cheapest process of conveyance from 
one point to another, yet it has one great drawback. 
This salient disadvantage is the amount of time occu- 
pied in the completion of the journey. Quick dispatch 



is imperative in these commercial days of high pres- 
sure, and it is owing to the slowness of this system of 
transit, in comparison with railroad celerity, even 
in connection with freight trains, that the utilization 
of the waterway has fallen into such desuetude. The 
consequence is that the canals are only used in those 
instances where the peculiar nature of the goods, or 



no necessity for quick transit, renders it available. 
Attempts to accelerate canal conveyence and to 
render it sufficiently rapid to compete with freight 
trains are being made by the employment of electric 
traction in lieu of horse towing, although these 
efforts are to a certain extent handicapped by the 
(Continued on page 159.) 




Top of the Lift, Showing Raised Barge Passing from Tank into Upper Reach of Canal. Power House and Guide Pulley on the Left. 




The Barge Lift in Operation. Descending Tank Loaded. Height of Lift, 75 feet; Grade, 1 in 4. 

A NOVEL CANAL LIFT AT FOXTON, ENGLAND. 
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THE MANHATTAN BRIDGE FIASCO. 

In our issue of July 16 we presented a resume of 
the history of the city's abortive attempt to build a 
suspension bridge across the East River, at a point 
adjacent to the present Brooklyn Bridge; and we think 
that the average citizen of New York would have 
found that story positively entertaining, had it not 
been so completely humiliating to his civic pride. In 
the article in question, which is accompanied with 
illustrations of the substitute plans which are pro- 
posed by the present Bridge Commissioner, no attempt 
was made to criticize the engineering features of these 
plans, and this, not for the reason that they were by 
any means beyond criticism, but because we felt that 
the time was not then ripe for such discussion. 

Judged purely from the aesthetic standpoint, the 
new design, if we except the anchorages, is pleas- 
ing, particularly as compared with the recently 
completed Williamsburg Bridge. The improvement 
is due to the very shallow depth of the stiffen- 
ing truss, which runs at the floor level from end 
to end of the structure. Unfortunately for the 
design, what it gains in appearance from this 
shallow truss, it loses in structural efficiency. The 
object of such a truss is to prevent local sagging of 
the cables under a concentration of load at any point in 
the bridge where it may occur; but the ability of a 
truss to resist this bending is proportionate to its 
stiffness, and its stiffness is directly proportionate to 
the cube of its depth. Hence, other things being equal, 
the shallow truss, such as here proposed, will be a weak 
truss, unless, indeed, it be made extraordinarily heavy 
and an immense amount of steel material be massed into 
the upper and lower lines of the trusses, or what are 
technically known as the top and bottom chords. But 
if such a massing of material be made in order to com- 
pensate for weakness due to shallow depth, the truss 
becomes inordinately heavy, and an additional amount 
of material must be put into the steel cables to carry 
the increased weight of the trusses; consequently the 
bridge becomes proportionately heavy and costly. 

Now this decreased strength and stiffness, or greatly 
inoreased weight ami cost, as the case may be, does 
not appear in such a dainty little drawing of the bridge 
as was shown in our issue of July 16. It does not appear 
in the elaborately-shaded plans that were submitted to 
the Municipal Art Commission. All that is seen in 
those plans is a pretty picture of a rather graceful- 
looking structure. Such a drawing gives no informa- 
tion whatever as to the strength, the weight, the 
rigidity, the ease of erection, the cost of erection, and 
the thousand and one other items which must be 
carefully considered by the expert engineer before it 
can be said whether such a design is a practicable and 
useful one. It may be pretty — it is pretty. But before 
the city embarks on an expenditure of twenty million 
dollars for a public utility, it wants something more 
than a fanciful sketch, hastily drawn up by a newly- 
installed Bridge Commission. 

Let us briefly state what are the indispensable re- 
quirements for the bridge in question. First, in view 
of the frightful conditions of congestion on the present 
Brooklyn Bridge, the new design should be of such a 
character as to admit of the most speedy erection. 
Secondly, in view of the astonishing rate at which 
travel between New York and Brooklyn increases, and 
the absolute certainty that big and wide as the bridge 
is being made, it will, before many generations have 
passed, be called upon to carry .even more than its 
estimated load, it is imperative that the structure 
should be made exceptionally rigid and strong. 
Thirdly, it should have as great architectural or 
aesthetic beauty as is consistent with the require- 
ments above stated. Now, comparing the two designs, 
the one accepted by the Municipal Art Commission 
was provided with eye-bar cables with a view to speedy 
erection, and it is certain that it can be constructed 
under contract in from three and a half to four years. 
It is equally certain that the new design with wire 
cables would take from one and a half to two years 
longer to construct, for the new Williamsburg Bridge, 



built generally upon the same lines and with wire 
cables, consumed over seven years in construction. 
As regards the comparative rigidity, the design ac- 
cepted by the Municipal Art Commission embodies 
stiffening trusses that have a maximum height of 58 
feet, whereas the new design gains its architectural 
appearance by cutting down this height from 58 to 24 
feet, which is 16 feet less than the height of the 
trusses in the existing Williamsburg Bridge. We ven- 
ture to say there is not a single competent bridge 
engineer in the world who, when first looking at this 
design, did not feel astonished to see that the de- 
signers should have returned, in a bridge of this stu- 
pendous magnitude, to principles of construction in the 
way of shallow stiffening trusses that were condemned 
and abandoned forty years ago. This very element of 
shallowness in the trusses condemns the design from 
an engineering point of view at the very first glance. 
There is one more point of comparison of the two 
bridges which is perhaps the most important of all, 
and that is that whereas the design accepted by the 
Municipal Art Commission, prior to its acceptance, 
was submitted by the Mayor to the most eminent 
board of bridge experts that could be gotten together 
in this country, and was cordially indorsed by them, 
the new design, which was drawn up by one of the 
subordinates of the engineer who designed the first 
bridge, has never been submitted to any board of 
experts, and therefore has nothing back of it, in an 
engineering sense, more than the individual opinion 
of the engineer and his associates. The Municipal Art 
Commission can pass upon the aesthetic elements of 
the new design; but until this design has been sub- 
mitted to an expert board, the Art Commission finds 
itself at a great disadvantage in making any com- 
parison of the comparative engineering value of the 
two designs. For reasons best known to himself, the 
present commissioner appears unwilling to have any 
expert commissioner pass upon his plans; although if 
those plans are in complete shape it would not take 
more than a month's time to secure a report upon 
them. Why is the present bridge commissioner unwill- 
ing to submit these plans to the same expert investiga- 
tion which passed upon the plans that he had rejected? 



PERILS OF THE SUBMARINE. 

The narrow escape of the crew of the submarine 
torpedo boat "Porpoise" from a terrible death during 
some recent practice off Breton's Reef, again brings 
forcibly to mind the great perils which attend sub- 
marine work. As far as can be learned it seems that 
the "Porpoise," in charge of two lieutenants and eight 
men, took a position off the lightship and there sub- 
merged, intending to make a run at the depth of 20 
feet. The type of submarine to which the "Porpoise" 
belongs accomplishes its diving by maintaining a 
slight reserve of buoyancy, and then setting the sub- 
merging rudders so that they carry the boat beneath 
the water, the depth of submersion being determined 
by the angle at which the rudders are set. It seems 
that, in the present case, the rudders became jammed, 
so that they continued to carry the vessel down until 
she rested on the bottom at a depth, according to pres:^ 
reports, of 120 feet. To raise the vessel, an attempt 
was made to blow out the water-tanks; but of course, 
at this great depth, the water pressure tending to 
crush in the "Porpoise" was considerably greater than 
that which she was designed to stand, amounting to 
52 pounds to the square inch, or about 3% tons to the 
square foot. It seems that when the valves of the trim- 
ming tanks were opened in the endeavor to expel the 
water from the tanks, it was found that they would not 
operate. Moreover, the enormous crushing pressure 
upon the boat started leaks, and the water began to 
come in through the seams of the plating and around 
the joints of the torpedo tube. In this emergency, 
which was about as terrible as could be imagined, 
Lieut. Nelson, who was in charge, utilized an air pump 
worked by hand, to expel the water, and after a long 
period of hard work on the part of the crew the boat 
slowly rose to the surface and was towed into Newport. 

It is supposed that the trouble was due to the fact 
that the boat had not been overhauled for cleaning 
for nearly twelve months, and that, consequently, the 
sea cocks had become choked. The terrible plight in 
which the crew found themselves brings to mind the 
recent accident in the British fleet when a submarine 
was run down and lost with its entire crew. If the 
accident proves to have been due to negligence in the 
upkeep of the boat, of course there will be nothing in 
the incident to shake the faith of those who believe in 
the submarine as such. On the other hand, the inci- 
dent serves to illustrate the special perils that attend 
this form of naval service, unless it be conducted with 
extreme caution and unremitting watchfulness. 



20,000,000 tons, and of this more than one-half is fur- 
nished by Russia, the rest coming from the United 
States and Canada, Roumania, and Borneo. The de- 
mand for petroleum greatly exceeds the present pro- 
duction. The substitution of oil for coal, in order to 
be advantageous, needs a better regulation of the 
methods of producing it and also of the price. In 
this connection the use of electric motors is a question 
of great interest. One point of superiority is the 
suppression of fire risks. As concerns the industrial 
applications, it will be remarked that in Russia oil is 
cheaper than coal, so that all the vessels of the Caspian 
Sea and Volga, as well as the locomotives of the Caura- 
sus between Baku and Batoum, are now burning oil in 
preference. In England and France the question is 
not so far advanced and is only in the experimental 
stage both as regards locomotives and stationary en- 
gines. The use of current, which is generated in a 
large central station to operate motors for petroleum 
wells, is justified by the great extent of ground covered 
ty the wells, as well as the danger from fire caused by 
the steam engines which operate the drills and pumps. 
Another reason for using such a system is the varia- 
tions of load which occur at the different wells. These 
three points alone will therefore explain the advantages 
of a central station system. 

The first wells to be drilled by electric motors were 
in Roumania, where the system was inaugurated five cr 
six years ago. The first installation, provided with 
a set of motor-driven pumps, was put in by the Bute! 
Company. A central station was erected at a distance 
ot. 1% miles, to saipp'.y the current. The motors are 
of the three-phase type, operating at 300 volts. The 
total capacity of the station is 200 kilowatts. Later en, 
the Lahmeyer Company, one of the leading German 
electrical firms, erected a large station for the Rou- 
manian company Steana Romana to be used in operat- 
ing a great number of wells. Hydraulic power is 
used here and the turbine plant can furnish 1,500 
horse-power. Four dynamos of the three-phase type 
were installed, giving 300 volts each. A set of trans- 
formers raises the voltage to 11,000 for a high-tension 
line which runs for 20 miles or more to the well- 
district. Near the wells is a reserve station which can 
run in connection with the central plant. It uses three 
Diesel motors of 300 horse-power each. The motors 
use crude oil and consume 0.28 liters per horse-power- 
hour. A year ago there were as many as 30 electric 
motors in use at the wells at Campana and 27 at Bush- 
tenari, or about 60 in all. The first cost of the plant 
was $2,400 per well, and the running expenses §40 
per horse-power-year. 

In Russia the conditions are less favorable for the 
use of electric power. This lies in the fact that the 
oil which is now consumed to furnish the power for 
the wells, is not subject to any tax, and therefore a 
very cheap supply of energy can be had, although it 
is wasteful and accompanied by fire risks. However. 
ii is to be noted that there are a number of electric 
plants for operating the wells in the Russian (list riot. 
One of these is at Balachani and it was the first lo 
be installed. Almost at the same time a second elec- 
tric station was erected in the district belonging to 
the Nobel Company. In the spring of 1901 a large 
central plant was laid out for 1,500 horse-power to 
supply the wells belonging to the Apcheron Company, 
on the Caspian. The station uses two steam engines 
and two dynamos of the Allgemeine (German) make. 
A great number of motors are used at the wells. Since 
then other electric plants have been installed at Bala- 
chani, Bibi-Eybat, Baku, and other localities. 



ELECTRIC POWER FOR OIL WELLS. 

M. L. Gaster, a prominent German engineer, has 
recently brought out some facts regarding the use of 
electricity in connection with petroleum production. 
The world's petroleum production for 1903 stands at 



THE PRODUCTION OF IRON ORES IN 1903. 

Again the United States has surpassed all competi- 
tors in its yearly output of iron ores. This is the most 
important fact contained in the report made by Mr. 
John Birkinbine to the United States Geological Sur- 
vey on the Production of Iron Ores in 1903. The re- 
port, which will be part of the annual volume "Min- 
eral Resources, 1903," has just been published as a 
separate pamphlet and may be obtained free of charge 
from the Director of the Survey. Its opening para- 
graph declares that the quantity of iron ore produced, 
in the United States in the year ending December 31, 
1903, was 35,019,308 long tons. This means a decrease 
of 534,827 long tons, or about 1 % per cent, from the 
maximum of 35,554,135 long tons in 1902. The quan- 
tity mined in 1903 is, however, the second largest re- 
corded and is greater than the combined totals for the 
year 1902 of Germany, Luxemburg, and the British 
Empire, which are the nearest competitors of the 
United States. The data for 1903 for these countries 
are not yet available, but the same comparison will 
probably prove true for this year also. 

The iron ore obtained in 1903 came from 22 States, 
and 2 Territories. Minnesota, Michigan, Alabama, and 
Wisconsin were the leaders in production. Nevada 
was added this year to the list of producing States, 
while Vermont and Montana reported no ore mined in 
1903. 

The iron ore mined was of the four sreneral coramer- 
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cial classes: red hematite, brown hematite, magnetite, 
and carbonate. In 1903 the quantity of red hematite 
mined in the United States was 86.6 per cent of the 
total for the country, and of that Minnesota con- 
tributed over one-half. Alabama was the most im- 
portant contributor of brown hematite. The three 
principal States that mined magnetite in 1903 were 
New Jersey, New York, and Pennsylvania. The red 
hematite showed a decrease of about 1 per cent from 
the production of 1902, the brown hematite and the 
magnetite a decrease each of 7 per cent. Only the 
carbonate ores, the least important class, showed an 
increase over the output of 1902. That increase 
amounted to no less than 26 per cent. As in 1902, all 
of this class of ore was obtained in Ohio and Mary- 
land. 

The Lake Superior district stands pre-eminent as a 
producer of iron ore. Its annual output exceeds that 
of any foreign country, and the average character of 
its ore is excellent. In the year 1903 the Mesabi and 
Vermilion ranges in Minnesota, the Marquette range 
in Michigan, and the Menominee and Gogebic ranges 
in Michigan and Wisconsin produced a total of 26,- 
573,271 long tons of iron ore. Of this ore the Mesabi 
range alone produced 51 per cent. In addition to the 
above-named ranges in the United States, a sixth, the 
Michipicoten range, was opened in Canada in the 
year 1900, but its product in 1903, 223,976 long tons, 
is not included in the above data. 

Of special interest in connection with the production 
of Wisconsin is the fact that the year 1903 witnessed 
the initial output of iron ore in the new Baraboo iron 
range, near the town of Freedom, in the southern part 
of the State. These deposits of Bessemer ore, which 
are within convenient railroad haul of the blast fur- 
naces at Chicago, 111., may furnish important addi- 
tions to the ore supply of these furnaces. 

The State of Pennsylvania showed a decline of 22 
per cent from the total of 1902. This decline is due 
almost entirely to the diminished output of one of 
the large mines, the Cornwall Ore Hills, to which 
Pennsylvania has been mainly indebted for its position 
as a prominent producer of iron ores. New Jersey, on 
the other hand, showed an increase of nearly 10 per 
cent over its 1902 production. The construction of 
several modern furnaces was the chief cause of the 
increased output in New Jersey, and it is probable that 
an augmented production may be expected in the near 
future. 

The total value at the mines of the 35,019,308 long 
tons of iron ore produced in the United States in the 
year 1903 was $66,328,415, or $1.89 a ton, an increase 
of 5 cents a ton, or 3 per cent, over the value per ton in 
1902, viz., $1.84. In 1903 the highest average value 
at the mine was placed on the Colorado iron ores, 
viz., $3.12 a ton, and the lowest on Texas ores, $1 a 
ton. 

Iron ore to the amount of 980,440 long tons, valued 
at $2,261,008, or $2.31 a ton, was imported into this 
country in 1903 from Cuba, Canada, Spain, Newfound- 
land, Algeria, the United Kingdom, British Columbia, 
Belgium, and Germany. It is evident from the rela- 
tively high value placed on the ores from some coun- 
tries that the estimate is based on some other con- 
stituent than the iron contained in the ore. The total 
export of iron ore in the year 1903 was 80,611 tons, 
valued at $255,728. The greater portion of this went 
to blast furnaces located in the Province of Ontario, 
Canada. 



THE HEAVENS IN SEPTEMBER. 

BY HENKV NOHKIS KUSSELL, PH.D. 

The principal item of astronomical news for the 
past month comes from the Harvard Observatory. It 
may be remembered that in 1899 the announcement 
was made that a faint satellite of Saturn had been 
discovered upon photographs taken at the Harvard 
station at Arequipa, Peru. So long a time has passed 
since then that astronomers were beginning to fear 
that the satellite had been "lost," because it had not 
been possible to obtain enough observations to deter- 
mine its orbit. But a short note from Harvard, which 
appeared a few weeks ago, sets these doubts at rest. 

The satellite has been photographed on many occa- 
sions in the last five years, and a long series of ob- 
servations obtained this spring has made it possible 
to calculate the orbit, and predict the satellite's motion 
accurately. The details of this are to be published in 
the "Harvard Annals," but have not yet reached us. 

The following facts have, however, already been 
published: The period of the satellite is about a 
year and a half and its distance from Saturn is nearly 
8,000,000 miles. It is an exceedingly faint object, its 
magnitude being about 15%, and it requires a tele- 
scope of two feet aperture to see it at all — though it 
can be better observed photographically. Judging by 
its brightness, its actual diameter is about 200 miles. 

This satellite, the faintest known in the solar sys- 
tem, has been named Phoebe by its discoverer, Prof. 
W. H. Pickering. Phoebe was a sister of Saturn, and 
as three of his other sisters, Rhea, Deone, and Tethys, 



as well as two brothers, Hyperion and Iapetus, are al- 
ready commemorated among his satellites, she will 
And herself in good company. 

in addition to its extreme faintness, the new satellite 
is remarkable for its very long period — six times as 
long as that of any other satellite in the solar system. 
The calculation of the changes produced in its orbit 
by the Sun's attraction will furnish a problem of great 
intricacy, which will keep the theoretical astrono- 
mers busy, while to secure accurate observations of so 
faint an object will demand great technical skill. 

The astronomers of the Harvard Observatory are 
greatly to be congratulated upon this very interesting 
discovery — especially Prof. W. H. Pickering, who dis- 
covered the satellite by a comparison of photographs, 
and Dr. Stewart, who took the plates at Arequipa. 

The European delegates to the Astronomical Con- 
ference at the St. Louis Exposition are now in America. 
The English delegate, Prof. Turner, of Oxford — the 
present president of the Royal Astronomical Society — 
has visited America several times, and requires no in- 
troduction; but the name of his colleague, Prof. 
Kapteyn, of the University of Groningen, in Holland, 
may be less familiar. 

He is probably unique among astronomers in being 
the director, not of an observatory, but of a laboratory 
— an institution whose business is not the making of 
observations, but the working up of observations made 
by other people. 

With a modern photographic telescope, it is possible 
to take so many plates in one night that weeks are 
required for their measurement and reduction. Very 
few such instruments can therefore be worked to any- 
thing like their full power, simply because few, if 
any, observatories have a large enough staff to handle 
the enormous amount of material that would be ob- 
tained. 

Prof. Kapteyn, who had no large telescope at his dis- 
posal, conceived the idea of working in co-operation 
with some one who had one, and entered into an ar- 
rangement with Sir David Gill, by which a great num- 
ber of plates taken at the Cape of Good Hope were 
forwarded to Holland for discussion. The result of 
twelve years' work appears in the three bulky volumes 
of the "Cape Photographic Durchmusterung," contain- 
ing a catalogue of the places of more than 450,000 stars 
in the southern sky. 

Since the completion of this great work, there have 
appeared a series of the "Publications of the Astro- 
nomical Laboratory of Groningen," some of which deal 
with the parallaxes of stars and clusters determined 
from measures of plates taken at other observatories, 
and forwarded to Groningen for reduction, while 
others, treating of mere general topics, such as the 
average distance of stars of a given magnitude, or the 
relative numbers of stars. of different degrees of actual 
brightness, are perhaps the most important contribu- 
tions that have been recently made to our knowledge 
of the sidereal universe. 

All this work is of the highest scientific value, and 
the fact that it has been done with relatively very 
inexpensive apparatus points a useful moral. 

There is no way in which an American amateur 
astronomer, or a professor in a small college, could do 
more useful astronomical work than by following Prof. 
Kapteyn's example, and working up photographs in 
co-operation with some great observatory. 

A good deal of work of this kind has been done at 
Columbia University, as its long list of publications 
dealing with the Rutherford photographs testifies; and 
recently this work has been taken up at some other 
observatories — for example, at Vassar — but there is 
still plenty of room for more workers. 

This sort of work is admirably fitted for the smaller 
colleges. A measuring machine of the highest ac- 
curacy costs only a few hundred dollars, and if used 
in co-operation with one of the great observatories, 
work of the highest quality could be done with a rela- 
tively small outlay. There is no doubt that photo- 
graphs would be available for any one who knew how 
to use them. 

This would be particularly good work for students, 
as its educational value is great, and it can be done 
at the student's own time, involving no night work, 
and being independent of the weather. 

It is much to be hoped that a number of "astro- 
nomical laboratories" may soon be founded in the 
United States. 

THE HEAVENS. 

The brightest constellations now in sight lie in or 
near the Milky Way. Cygnus is directly overhead at 
nine o'clock in the evening in the middle of September, 
and Lyra is west of it. Aquila is south of Cygnus, 
just past the meridian, and Sagittarius is below it on 
the right. 

Capricornus ' is due south. It contains no bright 
stars, but at present it includes Saturn, which is the 
brightest object in the southern sky. Aquarius and 
Pisces, which lie in the southeast, contain no bright 
stars, but Pomalhaut, which is south of them, in the 
constellation of the Southern Fish, is fairly con- 
spicuous. 



Pegasus lies above these, with Andromeda and Per- 
seus on the left, and Aries below the two. Cassiopeia 
and Cepheus are in the Milky Way, between Perseus 
and Cygnus, and Auriga is rising in the northeast. 

Bootes is low in the west, beginning to set. Corona 
and Hercules lie between it and Lyra. Ophiuchus and 
Serpeus fill the southwestern sky. Ursa Major is low 
in the northwest, with Draco and Ursa Minor above it. 

THE PLANETS. 

Mercury is evening star until the 15th, when he 
passes through inferior conjunction and becomes a 
morning star. He is invisible to the naked eye except 
for the last week of the month, when he rises about 
an hour before the Sun. 

Venus is evening star in Virgo, setting about an 
hour after sunset. On the 23d she is quite near the 
bright star Spica. 

Mars is morning star in Cancer and Leo, and is 
slowly moving out to the westward of the sun. He 
rises between 4.30 and 5 A. M. On the 28th he passes 
within a degree of the bright star Regulus. 

Jupiter is on the borders of Pisces and Aries, and 
rises at about 8 P. M. in the middle of the month. His 
satellites afford a very interesting study for a tele- 
scope of three inches aperture or larger. On the 
evening of the 24th there is a specially interesting 
display, as the third and second satellites are succes- 
sively eclipsed, and a little later the first satellite and 
its shadow cross the disk of the planet. 

Saturn is evening star in Capricornus, southing at 
10.30 P. M. on the 1st and at 8.30 on the 30th, and is 
well placed for evening observation. 

Uranus is evening star in Sagittarius. On the 19th 
he is in quadrature, and comes to the meridian at 
6 P. M. 

Neptune is morning star in Gemini, and is observ- 
able before sunrise. 

THE MOON. 

Last quarter occurs at 10 P. M. on the 2d, new moon 
at 3 P. M. on the 9th, first quarter at 10 A. M. on the 
16th, and full moon at 1 P. M. on the 24th. The moon 
is nearest us on the 9th, and farthest away on the 23d. 

She is in conjunction with Neptune on the 4th, Mars 
on the 7th, Mercury and Venus on the 10th, Uranus 
on the 16th, Saturn on the 20th, and Jupiter on the 
26th. 

On the 9th of September there is a total eclipse of 
the sun. It is a remarkably long one — the duration 
of totality reaching six minutes — but, unfortunately, 
the track of the shadow, though 9,000 miles long 
by over 100 miles wide, lies entirely in the Pacific 
Ocean, without encountering any land at all, except at 
the extreme end. The eclipse can therefore only be 
observed on board ship, which precludes the use of 
telescopes and makes it improbable that any observa- 
tions of much scientific value will be obtained. 

Cambridge Observatory, England. 



SCIENCE NOTES. 

The relations between transparency, color, and tem- 
perature of the water are discussed by O. d'Aufsess in 
Ann. d. Physik.; the color affects the temperature, the 
temperature does not affect the color. It is not neces- 
sary to make comparative transparency observations 
always under the same conditions of the sky; the au- 
thor found with his white disk, 1 meter in diameter, 
the same transparency value at noon with a cloudless 
sky, and after sunset. To study the influence of or- 
ganic compounds which turn the color into yellow, he 
filtered water through vegetable earth, and determined 
the amount of soluble organic matter in the lake 
water. 

For the meteorological service in German East Af- 
rica H. Maurer has devised a sun-dial which has proved 
useful at twenty stations whose magnetic declination 
is unknown and whose latitude is only known within 
half a degree. The instrument is disk-shaped. The 
dial forms a semi-cylindrical surface, the axis of the 
cylinder, the style, lying in the plane of the framing. 
When the style is mounted parallel to the earth's axis, 
a plummet rests against the quadrant plane and marks 
the latitude on it. There is a notch in the style, pro- 
ducing on the dial a spot of light, whose position is, 
by turning the instrument, adjusted to the sun's decli- 
nation for the day according to a table. 

At the International Hydrographical conference re- 
cently held at Copenhagen, the Scottish delegate, Mr. 
Robertson, of Dundee, described some recent and in- 
teresting new discoveries he had made concerning the 
Gulf Stream. It has heretofore been popularly be- 
lieved that the section of the Gulf Stream which 
reaches the Faroe .Islands goes direct to Norway. Mr. 
Robertson has discovered from the result of his inves- 
tigations that the section, however, travels first to the 
Shetland Islands and then to Norway. He also pointed 
out that the Southern Gulf Stream sends a section to 
the North Sea which runs along the coast of Scotland 
and the North of England, touches Jutland, and then 
travels north. The high degree of saltness and the 
temperature in the North Sea this hydrographer has 
found to be purely attributable to this source. 
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LAUNCH OF THE ARMORED CRUISER " SOUTH DAKOTA," 

As the present war in the Bast progresses, and the 
reports of the various naval engagements come to 
hand, it becomes increasingly evident that the superior 
fighting value of the armored over the protected 
cruiser is being firmly estab- 
lished. It is battleship 
against battleship, armored 
cruiser against armored 
cruiser, and protected ves- 
sels against ships of the 
same class. Thus in the re- 
cent engagement in the 
Korean Strait, it was the 
four armored ships of the 
"Iwate" class that engaged 
the great armored cruisers 
of the "Rurik" class, and it 
was not until one of them, 
the "Rurik," was in a sink- 
ing condition, and her con- 
sorts had drawn off in the 
endeavor to escape, that a 
couple of cruisers dared to 
venture in and deliver the 
final blows. 

The value of the armored 
cruiser being thus so thor- 
oughly established, it is for- 
tunate that for several years 
past the United States navy 
has built all its cruisers of 
the armored type. At pres- 
ent we have six vessels of 
this class under construc- 
tion, which are among the 
largest and most powerful 
afloat — the "Colorado" and 
the "Pennsylvania," build- 
ing by William Cramp & 
Sons, Philadelphia; the 
"Maryland" and "West Vir- 
ginia," building at Newport 
News, and the "California" 
and "South Dakota," which 
are under construction at 
the Union Iron Works, San 
Francisco. The last of these 
vessels to be launched was 
the "South Dakota," which 
forms the subject of the ac- 
companying illustration. The 
six vessels are identical, and 
the following description of 
the "South Dakota" will 
answer for any one of the 
class. 

The principal dimensions of these ships are as fol- 
lows: Length on load water-line, 502 feet; beam, 69 
feet 6% inches; mean draft, 24 feet 1 inch; displace- 
ment on that draft, 13,680 tons, the full load displace- 
ment on maximum draft being 15,138 tons. The dis- 
tinguishing feature of- the vessels as to their appear- 
ance, is the 
high freeboard 
and the long 
unbroken 
sweep of the 
upper deck. 
The protection 
consists of a 
continuous belt 
of Krupp ar- 
mor, which 
varies from 6 
inches in 
thickness for 
a long stretch 
amidships to a 
thickness o f 
3Vj inches at 
the ends. As- 
sociated with 
this is an ar- 
mored deck 
which is 1% 
inches thick 
on the flat and 
4 inches i n 
thickness o n 
the side slopes. 
For about a 
third of the 
vessel's length 
a m i d s h i p s 
there is a con- 
tinuous wall of 
side armor 
which rests 
upon the 6- 
inch main belt, 
and extends to 
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the upper deck. This armor is 5 inches in thickness 
throughout, and it incloses the central battery. At 
the ends of this side armor are transverse bulkheads 
4 inches in thickness. In our illustration of the 
launch, the shelf upon which the bottom of the water- 
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Displacement,, 13,680 tons. Speed, 22 knots. Coal supply, 2,000 tons. Armor: Waterline belt, 6 inches; turrets, 6}^ inches'; 
barbettes, 6 inches ; deck, on slopes, 4 inches, |oti flat, \% inch. Armament : Pour 8-inch, fourteen 6-inch, eighteen 3-inch, twelve 
3-pounders, eighteen smaller guns. Complement, 829. 

LAUNCH OF THE ARMORED CRUISER "SOUTH DAKOTA" AT SAN FRANCISCO. 

line armor belt rests is clearly visible. The 6-inch 
gun casemates have 6 inches of armor protection, while 
the gun emplacements for the main armament of 
8-inch guns are protected by 6% inches of 
armor. 

There are also 9 inches of Krupp steel on the con- 




ENGINES OF THE ARMORED CRUISER " SOUTH DAKOTA." 



ning tower and 5 inches on the signal tower, which id 
placed beneath the after bridge. 

The armament consists of four 8-inch, 45-caliber 
guns, of the latest model, which are carried in two 
barbette turrets, one forward and one aft, with 
armored ammunition hoists 
extending from the bar- 
bettes down to below the 
protected deck. The inter- 
mediate battery consists of 
fourteen 6-inch 50-caliber 
guns. Ten of these are dis- 
tributed in broadside on the 
main deck, firing through 
recessed ports in the belt 
of 5-inch side armor. The 
other four guns are located 
on the upper deck, within 
casemates protected by 6 
inches of steel which are 
placed at the four corners 
of the central battery. 
These four guns and the 
four guns immediately be- 
low them on the main deck 
are capable of being fired 
dead ahead and dead astern. 
All the 6-inch guns have 
small semi-circular shields 
fitting snugly up to the 
openings at the recessed 
ports above mentioned. The 
secondary battery consists 
of eighteen 3-inch 50-caliber 
guns. Four of these guns 
are carried on the main 
deck forward, four on the 
same deck aft, and eight of 
them are carried in broad- 
side on the Upper deck be- 
tween the 6-inch guns. 
There are also a pair of 
3-inch guns on the super- 
structure. The rest of the 
armament is made up of 
twelve 3-pounders, eight 1- 
pounder, two Gatlings, and 
six Colts. The vessel car- 
ries two submerged torpedo 
tubes which are located for- 
ward toward the bow. 

The vessels will be driven 
by two sets of four-cylinder, 
triple-expansion, vertical in- 
verted engines. The boiler 
installation consists of 
thirty Babcock and Wilcox 
water-tube boilers, having a grate area of 1,600. square 
feet, and a heating surface of 68,000 square feet. The 
engines, when running at 133 revolutions per minute, 
are designed to indicate 23,000 horse-power and drive 
the vessel at a speed of 22 knots an hour. The nor- 
mal coal supply will be 900 tons; but there is a 

maximum 
coal bunker 
capacity of 
2,000 tons. We 
present an il- 
lustration o f 
one of these 
engines. 

The "South 
Dakota" will 
carry the large 
complement of 
S29 men and 
her great size 
will make it 
possible to give 
them comfort- 
able accommo- 
dations. A to- 
tal of 2,219 tons 
of armor will 
be worked into 
her, and with 
her high speed, 
good battery, 
and coal sup- 
ply, the "South 
Dakota" and 
her sisters 
will, no doubt, 
give an excel- 
lent account of 
t h e m s elves 
should they 
ever have to 
pass through 
the ordeal of a 
naval cam- 
paign. 
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A NOVEL METHOD OF MAKING RELIEF MAPS. 

Relief maps are so frequently seen in the museums 
and expositions, particularly in the government ex- 
hibits of all countries, that few people realize the labor, 
patience, attention to detail, and skill necessary in 
performing the best work of this character. In the 
scientific, educational, and war departments of the 
civilized nations the importance of this branch of the 
topographer's art is fully recognized, and constant 
development and improvement are 
being sought after. Tile work in 
this direction that Mr. Matausch 
is doing at the Museum of Natural 
History, New York, is not yet gen- 
erally known. 

The first difficulty encountered 
is in the choice of a suitable scale 
of elevation. This scale must be 
such that even topographical fea- 
tures of minor importance are 
plainly discernible, while at the 
same time there is apparent no 
unnatural distortion. This scale 
will probably be different for al- 
most all countries, and the success 
attending the construction of the 



of the country. The following strata become smaller 
and smaller till the highest elevations are reached, 
and the mountain peaks are indicated by pegs of the 
proper height. A layer of clay or wax is now placed 
upon the strata mentioned above, and the modeling 
begins. Great care must be exercised in building up 
the gradual rise from one elevation to another, in 
forming the mountains and in tracing the water lines 
and river courses. At this stage everything depends 



Ready for Varnishing 1 and Making the Plaster Impression or Mold 



ed for exhibition or other purposes are turned out. 
in making the map of Mexico, shown in the photo- 
graphs, great difficulty was encountered because there 
are no accurate or large scale maps available of con- 
siderable portions of that country. These difficulties, 
however, were largely overcome by using the reports, 
sketches, and photographs of Bandelier and Saville, 
both of whom led exploring expeditions into the lesser- 
known parts of Mexico. As soon as the work in hand 
is completed, Mr. Matausch will be- 
gin a large size map of Mont Pelee 
and its immediate vicinity, work- 
ing from data and photographs ob- 
tained from the various scientific 
expeditions sent to that ill-fated 
locality. 

-«»>♦.«. 

A STRANGE! RAILWAY ACCIDENT. 
A railroad accident attended by 
some very curious results recently 
occurred on a branch of the Phila- 
delphia, Baltimore & Washington 
division of the Pennsylvania sys- 
tem, extending through the town of 
Laurel, Del. At this place the rail- 
way crosses a navigable stream 




Smoothing off the Rise from Stratum to Stratum Before Putting on the Layer 
of Clay on which the Surface Modeling is Done. 



Tracing the Watercourses. The Surface Modeling is Practically 
Completed with This. 



A NOVEL METHOD OF MAKING RELIEF MAPS. 



map will depend largely upon the skill and judgment 
of the designer. 

After the scale has been determined upon, a large 
detailed map of the country in question is smoothly 
glued to a level wooden surface, and layers or strata 
of wood or cardboard — the thickness depending upon 
the scale chosen — placed upon it. These strata corre- 
spond to the different elevations shown on the maps. 
The first or lowest, corresponding to an elevation of a 
few hundred feet, usually follows the coast line closely. 
The next is somewhat smaller in area as the elevation 
increases, and the outline varies with the peculiarities 



upon the accuracy and skill of the worker alone. Mr. 
Matausch works from the most detailed maps obtain- 
able, from sketches and descriptions of explorers, 
and where possible, from photographs. The deli- 
cacy of operation and the patience necessary in this 
work may be understood if we consider that the 
conformation, peaks, ridges and comparative size of 
a mountain actually 19,000 or 20,000 feet high must 
be shown upon a model possibly half an inch in height. 
After the modeling is completed the map is var- 
nished, and a plaster impression of it is made. By 
means of this plaster mold the maps which are intend- 



on a bridge, the track being about 25 feet above 
the water. The bridge consists of three spans and is 
of the ordinary steel-girder type, the center one being 
the draw span. Through a misunderstanding of sig- 
nals, the engineer of a passenger train ran on to the 
bridge before he perceived the draw was open. The 
locomotive fell through the draw, but fortunately the 
coupling between it and the tender broke under the 
strain, leaving the balance of the train on the bridge 
and the embankment forming the approach, although 
the tender hung over the brink. 

The schooner "Golden Gate" was passing through 
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The Open Draw and the Wreck of the Schooner and Engine. 



Two Wrecking Cranes Lifting Up the Locomotive. 



A STRANGE RAILWAY ACCIDENT, 
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just at the time the accident occurred, and was in 
such a position that a novel head-on collision was the 
result, the locomotive striking the forward part ot 
the vessel. Such was its momentum forward as well 
as downward that the front portion partly telescoped 
the hull, as shown by the illustration, of course sink- 
ing the schooner. One of the most difficult problems 
to solve was the best way of putting the engine again 
on the rails. Here the advantage of the wrecking 
crane was strikingly demonstrated, for without it the 
attempt would have been impracticable without the 
use of several cumbersome derricks. The weight was 
in such a position that it could not be dragged ashore, 
and, further, was partly buried in the hull of the 
vessel. Cranes were hauled to each end of the track. 
Two spans were temporarily placed in position to re- 
place those damaged by the accident, the ends being 
supported on the masonry bridge piers and kept from 
shifting by false work. The cranes then took a posi- 
tion where the jibs extended over the vessel, and the 
engine was raised without difficulty, and swung upon 
the rails. To accomplish the feat, however, it was 
necessary to lift the weight of 45 tons to a height 
of 30 feet and swing it laterally about 10 feet. 



DIRECT PHOTOGRAPHY IN NATURAL COLORS ON PAPER, 

It is not a new idea to found, on the basis which 
Herschel established in the beginning of the forties, 
a process which has for its purpose the isolation by 
the action of light of single colors from a color-mix- 
ture. Davanne, Dr. Wiener, and others have written 
on the subject, and B. Vallot announced in 1895 that 
he had succeeded in obtaining corresponding colors 
by allowing sunlight to act for three or four days 
through colored glass on paper impregnated with the 
three fundamental colors. 

I concluded to experiment in this direction, and 
especially to strive to obtain the bleaching by light 
in the shortest possible time by means of additions to 
the color mixture, writes an unknown author in Photo- 
graphische Chronik. I found that various ethereal oils 
heighten the light-sensitiveness of organic coloring 
matters to a very considerable degree; oil of anise is 
especially effective, and the principal effect is due to 
the anethol contained in this oil. I continued these 
experiments, and arrived at the following process: 

Writing paper free from wood is drawn through a 
bath which consists of a mixture of alcoholic solu- 
tions of primrose, Victoria blue, cyanin, curcumin, 
auramin, and an addition of anethol. The test of the 
proper constitution of this bath is made by exposing 
a sensitized strip of paper under a test negative com- 
posed of red, yellow, green, and blue strips of glass. 
If the composition is correct, exposure in sunlight 
must cause all the colors of the test negative to ap- 
pear on the strip of paper. The bath must be kept at 
a temperature of 20 deg. C. (68 (leg. P.) Tlie sensi- 
tized paper is hung up to drain and allowed to dry at 
the same temperature. 

It is exposed in a printing frame as soon as sur- 
face-dry, either under a picture of colored glass, or 
under a transparency, or under a colored lantern slide. 
Every delay diminishes the sensitiveness of the paper 
to light, so much so, indeed, that even an hour after 
preparation it has become considerably less sensitive. 
The exposure in perpendicularly-falling, full, clear, sun- 
shine varies according to the transparency of the neg- 
ative, the strength and anethol content of the bath, 
and the intensity of the light. Under favorable condi- 
tions I have obtained good results in five minutes. 

When the picture appears clearly in all its details 
of color, the exposure is finished. The print is then 
washed in pure benzol for an hour and dried at about 
30 deg. C. (86 deg. F.) If the odor of anethol can 
still be detected after this procedure, the benzol bath 
must be repeated. The slightest trace of anethol di- 
minishes the permanence of the picture. The print 
is now placed in a concentrated solution of copper sul- 
phate, left there two or three hours, washed, dried, 
and mounted on cardboard with paste. 

Direct sunlight soon bleaches such pictures. In indi- 
rect diffused daylight they last some weeks, while when 
kept in a portfolio and only occasionally exposed to 
light, they remain unchanged for years. 

By the use of less concentrated baths and the addi- 
tion of a very large quantity of anethol, pictures of 
artificial flowers can be directly obtained in the cam- 
era by the use of lenses of very large aperture. I 
expose for this purpose about two hours in direct sun- 
light. The colors appear somewhat weak, but com- 
pletely recognizable even to the green. Of course, in- 
stead of paper one can use glass plates previously 
coated with collodion or gelatine, for this process. The 
results, however, are much inferior to those obtained 
on paper. 

This process has one disadvantage, that the shadows 
which are black in the transparency, appear on the 
prints not black, but brown. The cause of this is as 
follows: The colors which are used in the color bath 
behave differently toward light, that is, they do not 
bleach in the same time. Yellow fades most quickly. 
red next, and blue least rapidly. Therefore, in order 



to isolate all colors in purity after a given time, yellow 
must predominate and red overbalance blue in the 
color mixture. For this reason the tone of the color 
mixture and the paper is not black, but brown. Since 
the opaque parts of the transparency protect the paper 
from bleaching, it remains under 1 the black parts in its 
original color, that is, brewn instead of black. In 
the course of the year 1902 I tried to remedy this dis- 
advantage by first making a platinum print from the 
negative, then sensitizing this in the color bath, and 
exposing under the colored negative. These prints 
appear incomparably more beautiful, with deep black 
shadows. The experiments have further shown that 
the light-sensitiveness of the paper depends essentially 
on the nature of the fibers of which the paper is made. 
The most suitable are flax fibers without any other 
admixture, and therefore Whatman papers are to be 
preferred to all others. Since, however, they possess 
a much greater capacity of imbibition, it is preferable 
not to draw such papers through the color solution, 
but to coat the paper with the solution by means of a 
stiff brush. 

Although the anethol shortens the time of printing 
very considerably, I was desirous of still further in- 
creasing the sensitiveness to light. After numerous 
experiments with oxidizing and reducing substances, 
I found that some resinates possessed the property, 
in the presence of anethol, of still further increasing 
the light-sensitiveness. These experiments are not 
yet concluded, and it is to be hoped that with the help 
of these substances a very considerable sensitiveness, 
and therefore a wider applicability of the process, may 
be attained. 



The Black Race and the Sun. 

To the Editor of the Scientific American: 

In reply to the query of Prof. E. G. Dexter as to 
why negroes are able to withstand the effect of the 
sun's rays better than those with white skins, though 
black absorbs heat far more readily than any of the 
colors, might it not be well to test the power of the 
black matter in the negro's skin to resist the passage 
of the invisible or X-rays of the sun? Possibly we 
are unfavorably affected by the sun's less-known in- 
fluences, and the dark races have been provided with 
just the right kind of shades to protect their bodies 
from them. O. R. Wasiibi:bn. 

Pocantico Hills, N. Y., August 20, 1904. 

— — . ^iii^ — 

The Two-Headed Eagle. 
To me Editor of the Scientific Ameuicax: 

In your issue of June 11 in "Science Notes," speak- 
ing of the two-headed eagle, you say: "The symbol 
of the two-headed eagle is considered by some heralds 
to be merely the result of the heraldic practice of 
'dimidiation' which crept into English heraldry during 
the reign of Edward I. ... It robs the two-headed 
eagle of half its terrors to know that it owes its origin 
to this sort of child's play." 

It happened that at the same time I was reading 
"The Hittites; The Story of a Forgotten Empire," by 
Prof. A. H. Sayce, LL.D., D.D., the famous authority on 
eastern antiquities; and I find that in this book he 
gives an illustration of the sculpture of a two-headed 
eagle, with the following remarks: "The same block 
of stone . . . bears also on the inner side the figure 
of a double-headed eagle, with an animal which Prof. 
Perrot believes to be a hare in either talon, and a 
man standing on its two-fold head. The same double- 
headed eagle, supporting the figure of a man or a 
god, is met with at Boghaz Keni, and must be re- 
garded as one of the peculiarities of Hittite symbolism 
and art. The symbol, whose prototype goes back to 
primitive Babylonia, was adopted in later days by the 
Turkoman princes, who had perhaps first seen it on 
the Hittite monuments of Kappadokia; and the 
Crusaders brought it to Europe with them in the 
fourteenth century. Here it became the emblem of 
the German emperors, who have passed it on to the 
modern kingdoms of Russia and Austria. It is not 
the only heirloom of Hittite art which has descended 
to us of to-day." Perhaps this quotation, showing the 
immense antiquity of the symbol, may prove of in- 
terest and information to some of your readers. 

C. E'. Cook. 

Cape Town, South Africa, July 21, 1904. 



A Comment on Prof, Dexter's Theory. 

To the Editor of the Scientific American: 

In your issue of August 20 Prof. E. G. Dexter finds 
what seems to him a contradiction in nature's laws, 
according to which the heat-absorbing black pigment 
is placed in the skin of the dwellers in tropical 
regions, while the light-skinned races dwell in cold 
climates. He says: "The sensible effect of direct sun- 
light upon the negro should be more intense, by 
several degrees, than upon the white man. Why 
is it?" 
May not the explanation be that since it is true, 



as he states, that black is a better absorber of heat, 
than white, it is therefore also a better radiator, and 
that the people in the tropics need to lose or radiate 
away from the body the heat produced in it by the 
chemical processes of life, while the people in colder 
regions need to preserve that heat in the body? As 
the mercury climbs up toward 90 deg. F. the heat be- 
comes oppressive, and we seek the shade and the 
breeze, and endeavor to cool the body. Heat prostra- 
tions begin to take place before the external tempera- 
ture has reached 98 deg., or the temperature of the 
body. When the thermometer goes above that, it is 
only with care that we can exist at all, and continual 
subjection to such heat, or to the direct tropical rays 
of the sun, would speedily be fatal. The average tem- 
perature, even in the tropics, must be below 98 deg., 
or life could not continue, but on the approach to it 
the body must be cooled. Radiation is one method of 
cooling. Hence the black pigment, that assists this 
radiation. In cold climates, on the contrary, nature 
gives white, a poor radiator, to retard the loss of heat 
by radiation, just as the wool of animals in cold 
climates retards radiation, while the bare skin of the 
elephant, in the tropics, assists this cooling process. 

E. P. Foster. 
Cincinnati, August 22, 1904. 

Effect of the Sun Upon the Black Race. 

To the Editor ot the Scientific American: 

1 read with much interest the inquiry, at page 126, 
respecting the black race, and believe to have found 
a sufficient and simple declaration that the home of 
the black race is the tropic zone, and of the white the 
moderate zone, though the black color is a greater 
absorber of the heat than the white. 

For scientific and historical reasons the hypothesis 
seems to be right that the birth of whole mankind 
happened at one single place, at the frontier of both 
zones, supposed in Asia. In the later development of 
human beings, the different races appeared. Now, the 
principal reason that the home of the colored men 
is to be found in the tropic zone seems to me the fact 
that the normal temperature of blood of man is about 
100 deg. Fahrenheit. The white color is protecting 
the man more from leaving this temperature of blood, 
far higher than the average temperature of the moder- 
ate zone, than the black color. Therefore the black 
people felt inclined themselves by this natural reason 
to go to the hotter countries, where the temperature 
is more adequate to the temperature of the blood. 
Moreover, the development of their nervous system 
helped them to stand the tropic heat. 

Meanwhile, there is the question, for what reason, the 
white race or a part of them did not also take their 
refuge to the tropic part of the earth. But, it is a 
fact, documented almost by every found from their 
early times of mankind, that the history of this age 
consisted in an epoch of continual fights between the 
single tribes, and especially races. Every people 
sought his own country, his own pastures, his own 
hunting grounds, and did not suffer any one in them, 
like most savages do in our days. In this struggle, 
the negroes succeeded in securing for themselves the 
tropic countries, more adequate to them, leaving the 
moderate zone to the white race, without counteract- 
ing their prosperity. The white nations could live in 
the colder parts of the earth, because the white color 
protected them against the influence of coldness. 

These natural and historical reasons will completely 
give the answer upon the above inquiry. 

Herman Gumfel. 

Philadelphia, Pa., August 21. 



The Current Supplement. 

An article by Emile Guarini, entitled "The Admiral- 
ty Pier Cranes at Dover," opens the current Sui'ci.e- 
mext, No. 1496. Its excellent illustrations do much to 
elucidate the text. Mr. William Metcalf writes on 
"Alloy Steels," "Porpoise and Black-fish Oils" is 
the subject which Mr. Charles H. Stevenson, one of 
the experts of the United States Fish Commission, 
discusses with authority. A suction gas producer for 
use with explosive engines, is fully described and il- 
lustrated. Mr. W. Ripper concludes his report on the 
Mosely educational commission. The St. Louis corre- 
spondent of the Scientific Amekican writes an in- 
structive" article on the historical exhibit at the Elec- 
tricity Building at the Exposition. Three pictures of 
historical inventions accompany the text. Other arti- 
cles from the same pen are entitled "A Fine Exhibit of 
Welded Steel Plate," and the "Big Twenty-Foot Wood- 
en Pulley in the Machinery Building." Mr. I. Wilbert 
contributes an article of much value to the history of 
the rise and development of chemical industries in 
America. Professor James Dewar discusses in his 
usual exhaustive way the problems of the atmosphere. 
An article which contains many a curious bit of infor- 
mation is one which bears the title "Plants as Build- 
ers." The similarity between the forms adopted by 
Nature in her constructive processes and those de- 
vised by ours is striking. 
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A NOVEL CANAL LIFT AT FOXTON. 

(Continued from first page.) 
presence of locks at frequent intervals throughout the 
course, the negotiation of which occupies considerable 
time and militates against the rapid progress of the 
traffic plying upon the waterway. 

To overcome this severe disadvantage a novel system 
of communication has been devised by Messrs. Gordon 
and James B. Thomas, of England, and is now in opera- 
tion at Poxton, Leicestershire. The object of this in- 
vention is to completely abolish the locks and employ 
mechanical means of raising or lowering the boats from 
cne level to another. 

The Grand Junction Canal was formerly a busy 
waterway, but so severe has been the competition of 
the railroad that its traffic has considerably diminished. 
At this particular point -ere is a difference in the 
level of the waterway r /5 feet. To ascend or de- 
scend from one level to another a staircase of ten locks 
had to be negotiated. Naturally such an elaborate 
locking arrangement, which was, however, unavoidable 
owing to the difference in the levels, occupied consider- 
able time. In fact, the shortest time in which a single 
boat could be passed from one level to another was 
1 hour 15 minutes, and 1 hour 20 minutes for two 
boats. This lengthy opera- 
tion therefore not only han- 
dicapped the rapid transit of 
the barges, but the number 
of boats that could be passed 
during the day was also 
strictly limited. 

For the purpose of im- 
proving and accelerating 
the system, Mr. Gordon 
Gale Thomas, the engineer 
in chief to the Grand Junc- 
tion Canal, in conjunction 
with his brother, devised 
the present lift system of 
communication. The work 
of carrying out the installa- 
tion was intrusted to the 
engineering firm of Messrs. 
Gwynne, of Hammersmith, 
London, through whose 
courtesy we are indebted for 
the photos illustrating and 
the information contained in 
this article. 

The principle of the in- 
vention, as will be realized 
from the accompanying il- 
lustration, is two barge lifts 
running in opposite direc- 
tions upon the counterbal- 
ancing system. 

An inclined plane 300 feet 
in length has been laid from 
the lower to the higher 
reaches. Upon this is laid 
eight pairs of rails, four for 
each lift. The gradient is 
in the proportion of 1 in 4, 
and the total height is 75 
feet. The plant comprises 
two movable tanks, or lifts, 
two fixed conduits, hydrau- 
lic gates and rams, steam 
engines and boilers, hydrau- 
lic pump, water accumu- 
lator, steel wire haulage 
ropes, hauling drums, guide 
pulleys, etc. 

The two movable tanks 
are constructed of steel 

plates. Bach lift is carried upon eight sets of wheels, 
which run upon the tracks. The internal dimensions 
of each tank are 80 feet in length, 15 feet in breadth, 
and 5 feet in depth. These tanks are each capable 
of accommodating two canal boats of 33 tons apiece, 
or one barge carrying 70 tons. The depth of water in 
the lifts is sufficient to float the barges within. At 
each end of the tank is provided a gate or sluice, 
which is raised to the top of the steel frame pro- 
vided for the admittance and egress of the boats 
within the lift. These gates are completely water- 
tight, so that no loss of water is incurred during the 
passage of the lift up or down the inclined road, and 
no danger to, or strain upon, the boat is incurred. 

The two tanks travel in opposite directions; i. e., 
while one is ascending the other descends, anil vice 
versa. They are connected by wire ropes in such a 
manner that the weight of one balances that of the 
other as they travel up and down in opposite direc- 
tions between the higher and lower canals. Even if 
only one lift is loaded it makes no difference, for the 
other contains its full complement of water, and the 
boat within the one lift only displaces its own weight 
of water. By this arrangement the engine has no 
work to do beyond overcoming the friction of the 
working parts. 



On the upper reach at the end of the track are two 
fixed conduits forming the ends of the canal to sup- 
port the necessary gates and face fits. The lower end 
of the inclined plane terminates in one case in a 
small dock. In both cases the track is continued into 
the water, so that the lifts are submerged to a depth 
such that the level of the water within the lifts cor- 
responds to that in the canal. An entrance of the 
same width as the tank connects the canal waterway 
with the first dock. As may be seen in the illustration, 
the outer arm of this dock resembles a pier alongside 
the outer side of which a barge can be moored to await 
its turn, thus leaving an open fairway between the 
tank and the canal. 

The power house which contains the controlling 
mechanism of the lifts is located upon the higher 
level. 

The wire haulage cable connecting the two lifts, 
which is 7 inches in diameter, is passed round the 
main hauling drums and guide pulleys. These are 
operated by an engine of the double-cylinder jet-con- 
densing type, the drums being driven through power- 
ful worm gearing. This engine also drives a hori- 
zontal duplex hydraulic pump having outside bucket 
plungers. This plant delivers water into an accumu- 




canal, are raised simultaneously by hydraulic cylin- 
ders. Connection between the tank and the canal is 
thus established. As the levels of the water in the 
tank and the canal are identical, the boat simply has 
to be floated out and continue its journey. To lower 
a barge from the upper to the lower canal the process 
is simply reversed. It will be observed, however, 
owing to the ingenious system of the invention, that 
either tank is precisely of the same weight either 
simply with water or a barge, so that perfect balance 
is maintained. In order to dispense with manual 
labor, all operations are carried out mechanically. In 
fact the operation of the lift only necessitates the 
attendance of three men. 

The main advantages arising from the utilization of 
this system are two-fold. First, there is a great saving 
of water, and secondly, there is great economy of time. 
The .saving of water approximates 90 per cent of the 
quantity used by the locking system. The economizing 
of time is even greater. Instead of occupying 1% 
hours for the passage of a boat, as was formerly the 
case, through the staircase of ten locks, a barge can 
be transferred from one level to another in 12 minutes. 
It will be realized also that under these conditions a 
far greater tonnage can be passed from one level to the 
other by this process than 
with the previous system. 
Taking 15-minute intervals 
between the operations, 
6,000 tons— 3,000 tons in 
either direction — can be 
passed through in a work- 
ing day of 12 hours. The 
cost of working on this 
basis has averaged $6.10 per 
day, which sum is inclusive 
of coal, oil, stores, and 
labor. 



Interior of the Power House, Showing the Main Hauling Drums and Cable. 

A NOVEL CANAL LIFT AT FOXTON. 



lator of sufficient capacity to contain a reserve of 
water adequate to operate all the necessary cylinders 
simultaneously. Steam is raised in a boiler of the 
Lancashire type, of which there are two, though, as 
one is ample for the work, the second boiler is simply 
held in reserve. 

The method of operating the lifts is as follows: 
A barge is awaiting tran'sferance from the bottom to 
the upper reach. The tank is in the submerged posi- 
tion in the lower canal. The gate of the lift is raised, 
and the boat is towed into the tank and berthed. The 
gate is then closed by means of hydraulic cylinders. 
The machinery is set in motion and the loaded lift is 
hauled up the inclined plane, the second lift meanwhile 
descending. During the passage the boats float in the 
lift, and consequently, being water-borne throughout 
the whole operation, neither they nor the sides of the 
tank are strained in any way. 

Upon the arrival of the lift at the top it is not sub- 
merged, as in the lower reach. The tank is held firmly 
in position, and the lift is forced up against a face 
by hydraulic cylinders, thereby insuring a perfectly 
water-tight joint between the end of the tank and the 
end of the canal. Both gates, that is to say, the gate 
which constitutes the end of the tank and the gate 
which closes and forias the end of the conduit of the 



Artificial lCubies. 

Artificial rubies are made 
by a process of the chem- 
ist Verneuil, by melting a 
mixture of clay and oxide 
of chromium at an even 
temperature of several thou- 
sand degrees. The two 
substances are carefully 
placed above each other in 
layers so as to prevent 
cracking in the crystallized 
mass. 

It is stated that Verneuil 
finally succeeded in produc- 
ing an artificial ruby weigh- 
ing 5 pounds, which had a 
value of about $600. From 
this price it may be judged 
that the product is not first 
class, and probably just 
pays the cost of manufac- 
ture. In order to produce 
the exceedingly high tem- 
perature which is indispens- 
able for success, Verneuil 
uses a blast of oxyhydrogen 
gas, which a.cts directly on 
the mass from the top. The 
hardness of the ruby is the 
result of quick cooling caus- 
ed by sudden interruption 
of the blast of oxyhydrogen. 
The artificial ruby is said to 
be very pure and brilliant, 
possessing all the physi- 
cal properties of natural 
rubies. It can be cut, and takes a very fine polish. 
In view of these assertions it seems singular that arti- 
ficial rubies have no higher value, especially as the 
natural article is so exceedingly high-priced at present. 



An exciting incident occurred during some experi- 
ments that were being carried out by Col. Cody with 
his man-lifting kites at Bradford, England. Three 
kites were sent up to a height of 2,000 feet from a 
steel wire. Then another kite carrying a man was 
sent aloft along the connecting wire, to attend to the 
first kites, which were somewhat troubled by the strong 
wind which was blowing at the time. At an altitude 
of 1,500 feet the kite carrying the man was caught 
by a gust of wind and torn to ribbons. The man im- 
mediately began to fall, bringing the three pilot kites 
with him. The man fell at an alarming speed, but 
the operators succeded in steadying the kites, and the 
man alighted safely upon the roof of a house 300 yards 
away, considerably shaken up, but little the worse for 
his thrilling experience. 



The average life of the uranium atom is calculated 
by J. Joly to be 10™ years — a period one hundred times 
greater than the period allowed for the development 
of the geological Strata. 
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THE "MINNESOTA," THE LARGEST STEAMSHIP EVER 
BUILT IN AMERICA. 

Quite a flutter of excitement was caused in mari- 
time circles in this city and among those laymen who 
take an interest in shipping, by the arrival at the port 
Of New York of the great steamship "Minnesota," the 
largest freighter ever built in America and the fourth 
largest steamship in the world. She came to this port 
direct from New London.; where she was built, and dur- 
ing her brief stay she was thrown 
open to inspection by the public. After 
leaving New York she sailed for New- 
port News, where she will be dry- 
docked and cleaned; then she will re- 
turn to Philadelphia for a cargo of 
10,000 tons of coal, from which port she 
will start on her long journey around 
the Horn to San Francisco and Seattle. 
The latter city is to be her home port. 
The "Minnesota" is one of two twin 
ships that have been built for the 
Pacific trade, to run in connection with 
the Great Northern Railroad, which has 
its Pacific terminus at Seattle. A 
curious feature in connection with these 
ships is that an entirely new company 
was formed expressly for the purpose of 
constructing them. A site was selected 
at New London, a plant for their con- 
struction was erected, and. the two ships 
have been pushed through steadily to 
completion. 

The "Minnesota's" principal dimen- 
sions are: Length, 630 feet; breadth, 
73 feet; molded depth, 56 feet. On 
a draft of 36% feet her displacement 
would be 37,000 tons. The only vessels 
that are larger than the "Minnesota" 
are the "Celtic" and "Cedric," which are 700 feet in 
length by 75 feet in breadth, and of about 1,000 tons 
greater displacement, and the "Baltic," recently illus- 
trated in this journal, which is 725 feet in length, and 
has a total displacement of about 40,000 tons. That 
the "Minnesota," with her smaller dimensions should 
so nearly approach the big White Star boats in dis- 
placement is accounted for by the fact that her lines 
are very much fuller, the vessel more completely "fill- 
ing the block" than the finer-lined and somewhat more 
speedy White Star vessels. 

The most remarkable feature of the new ship, and 
the one that made the deepest impression on the visit- 
ors, was her great depth, the effect, when looking down 
through the upper deck hatchway to the ship's inner 
bottom below, being most impressive. From the 
outer bottom to the navigating bridge there 



and the boat deck, the boat deck being 25% feet above 
the promenade deck or 81% feet above the keel; while 
another 8 feet above this, or 90 feet above the keel, is 
the navigating bridge. Now, since the vessel at her 
full draft will draw 33 feet, it follows that the navi- 
gating bridge will at that draft be 57 feet above the 
water-line. In the light condition in which she en- 
tered New York harbor, she drew something less than 
20 feet, consequently the navigating bridge was about 




View from Astern, Showing- the Great Beam. 

70 feet above the water, and the passengers on the 
upper promenade deck were about 62 feet above the 
water-line. When we remember that the heaviest 
waves seldom exceed 30 feet in height, it follows that 
in the stormiest weather the passengers on the Pacific 
will be able to look down upon the Pacific rollers 
from a point of observation 30 feet above their crests. 
Accommodations are provided for fifty first-class pas- 
sengers, a hundred second-class passengers, one hun- 
dred third-class passengers, and a thousand steerage. 
There are also quarters for the accommodation of 
twelve hundred troops, while the total cargo capacity 
is 20,000 tons. 

The new vessel embodies several new principles of 
construction, and is considerably stiffer and stronger 
than any vessel heretofore built for the American mer- 
chant marine. The outer plating of the ship's bottom 



reaching from the keel to the upper deck. This is the 
first case that we know of a vessel being constructed 
with a complete, central bulkhead of steel from upper- 
deck to keel and from stem to stern. The ship also 
acquires great longitudinal strength from the new 
system on which the stanchions and girders are built 
in. Instead of using a large number of ordinary pipe 
or tube stanchions, placed at frequent intervals, there 
are three lines of heavy box section stanchions, meas- 
uring 13 x 12 inches in section. These 
stanchions are placed 20 feet apart 
longitudinally, and the deck loads of 
the deck above each series are carried 
to them by means of continuous lines 
of 13 x 24-inch box girders. This is not 
only an economical distribution of ma- 
terial, but it adds greatly to the longi- 
tudinal stiffness of the vessel. The 
longitudinal bulkheads necessitate 
double hatches, and there are in the 
ship no less than fourteen cargo hatches. 
There are four or more derricks at each 
mast, and there are four independ- 
ent derricks in addition, so that the 
facilities for loading and unloading the 
ship are exceptionally good. 

The vessel, as we have stated, was 
designed to meet the special require- 
ments of the Oriental trade, and one 
of the hatches is made sufficiently long 
to enable a locomotive to be loaded com- 
plete into the hold. The sea speed of 
this fine vessel is about 15 knots Mn 
hour. 

ft-*--* 

The latest measures of the aurora 
spectrum, made from photographs ob- 
tained by Sykora at Spitzbergen in 
1S99, are compared by E. C. C. Baly with lines of similar 
wave-length in the spectrum of krypton, produced by 
an induction spark on the gas in an exhausted tube. 
The krypton lines are given with much greater ac- 
curacy than those of the aurora, owing to the difficulty 
of observing the latter. From the apparent coin- 
cidences of the constituent wave-lengths it is consid- 
ered as probable that a close connection exists between 
the two spectra. 



EXPRESS ENGINE AND TURNTABLE IN THE 
TRANSPORTATION BUILDING. 

EY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A striking novelty in the Transportation Building 
is a powerful express locomotive built for the "Big 
Four" road, which is shown mounted upon a plate- 
girder turntable, both the engine and the turntable 




Length, 630 feet. Beam, 73 feet. Displacement, 37,000 tons on a draft of 36J^ feet. Speed, 15 knots. 
THE "MINNESOTA," THE LARGEST STEAMSHIP EVER BUILT IN THE UNITED STATES, 



are eleven distinct decks or platforms. First 
there is the outer bottom of the ship; 6 feet above 
this is the inner bottom or floor; then follow the 
orlop, the lower, the between, the main, and the upper 
decks, all of these decks being contained within 
the plated structure of the vessel, and every one of 
them being built of steel plating. The whole inclosed 
structure is 56 feet in height. Above the upper deck 
are the promenade deck, the upper promenade deck, 



is of l^-inch steel, and the shell plating is strength- 
ened by an additional strake of 1-inch plating at the 
main and upper decks, while continuous 1-inch stringer 
plates are worked from stem to stern along these two 
decks, as a stiffening to the regular deck plating, 
which, on the main deck, is 16-20 of an inch in thick- 
ness, and on the upper deck is 18-20 of an inch. The 
ship is strengthened against hogging and sagging 
strains by a continuous central longitudinal bulkhead, 



being in constant operation. The driving wheels mov- 
ing at a rate equivalent to a speed of about 20 miles 
an hour, and the turntable with its heavy load of 
163 tons moving majestically around upon its axis 
combine to make a decidedly striking effect. The en- 
gine is a splendid example of the modern Atlantic type 
turned out by the American Locomotive Company. 
The cylinders are 20% x 26 inches, driving wheels 79 
inches, and its total weight in working order is 184,000 
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pounds. The diameter of the boiler is 68% inches, 
the total heating surface is 3,196 square feet, grate 
area 44.8 square feet, and the boiler pressure 200 
pounds to the square inch. The maximum tractive 
power is 26,000 pounds. The tender weighs 140,000 
pounds and has a capacity of 7,500 gallons of water 
and ten tons of coal. 

The turntable, which is an excellent job of riveted 
plate steel work, consists of two plate-steel gird- 
ers, »ne under each rail, 5 feet in maximum depth 
and 70 feet in length, which are heavily braced 
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the other side the various lines with which the "Big 
Four" route has connections. Altogether this is one 
of the most imposing exhibits in the Transportation 
Building. 
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FESTIVAL HALL AND THE COLONNADE OF STATES 
—THE ARCHITECTURAL MASTERPIECE OF THE 
LOUISIANA PURCHASE EXPOSITION. 

BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

It is not often that the photographer is presented 
with such a fine opportunity to show what the camera 
can do in the reproduction of architectural and land- 



Visitors to the fair who have seen the famous archi- 
tectural panoramas of the Old World do not hesitate 
in pronouncing this scene the most beautiful and im- 
posing of them all. It is an artist's dream, and like 
a dream it must soon vanish; for the wrecker and the 
junk man are already estimating what it will be worth 
to them as rubbish and old lumber. 

To enable our readers to preserve a memento of this 
scene, we present the accompanying double-page insert 
of what is certainly the finest scenic effect in the 
whole of the St. Louis Exposition. 




Engine and Tender"lweigh;163 tons. The turntable is 70 feet long by 5 feet deep. 
EXPRESS ENGINE AND TURNTABLE IN OPERATION IN THE TRANSPORTATION BUILDING, ST. LOUIS WORLD'S FAIR. 



together vertically and laterally. It runs upon a base 
which is 12 feet in diameter, and it stands 4 feet above 
a hemispherical mound, erected upon the floor of the 
building. The engine is raised sufficiently for the 
driving wheels to clear the track by 3-16 of an inch, 
the supports consisting of four heavy castings, which 
reach from the rail to the engine frames, to which 
they are bolted. The driving wheels of the engine 
are run by an 18-horse-power electric motor, the 
wheels being carried in Babbitt cellars in the driving 
boxes. The turntable is also rotated by an 18-horse- 
power motor, the current being taken by two bus-bars 
which extend around the base near its top. The 
mound upon which the turntable stands is painted to 
represent on one side the "Big Four" route, and on 



scape effects as is provided by the prodigal wealth of 
architecture, statuary, cascades, and floral landscape 
that renders Festival Hill the chief glory of the Exposi- 
tion at St. Louis. Festival Hall and the Cascades are 
beautiful at any hour of the day; but they are seen 
at their best when the sun has passed the meridian 
and the afternoon is well spent; for then it is that 
exquisite contrasts of light and shade serve to accen- 
tuate the rich profusion of detail in the buildings, and 
cause the statuary to stand out in all its pure white 
beauty against the rich green of the sloping lawns, 
and the brilliant coloring of the flower beds; while the 
shafts of sunlight that steal through the many- 
columned stretch of the Colonnade give a touch of 
rainbow beauty to the fountains and cascades. 



Equally beautiful in its way is the night effect pro- 
duced by the electric illumination of the Cascades and 
surrounding buildings; and that the crowds at the 
fair appreciate the illumination is proved by the fact 
that at the appointed hour for the display, which is 
set to take place in the last glow of twilight, vast 
throngs may be seen pouring through the many plazas 
to the great Court of Honor, from which the illumina- 
tion may be seen to the best effect. The thousands 
of incandescent lamps are brought up gradually to 
their full brilliance, brightening from a dull red to 
an almost dazzling white. At intervals the lights on 
Festival Hall and the Colonnade are changed from 
white to pale green, and then to a ruby red. It is a 
picture that once seen will never be forgotten. 




Copyright 1904 by Louisiana Purchase Exposition Company. 



FESTIVAL HALL AND THE CASCADES BY NIGHT. 
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DISPELLING FOG BY ELECTRICITY— AN EXPERIMENTAL 
PROOF. 

BY A. FREDERICK COLLINS. 

A series of remarkable experiments have just been 
concluded by Sir Oliver Lodge, the eminent English 
physicist, who has been able to demonsrate by an in- 
genious method of his own devising that smoke, fumes, 
and fog may be dissipated by electrification. 

The most recent trials have been conducted on a 
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Sir Oliver Lodge's Experiment in the Dispersion of Fog 
by Electricity, Conducted with a Bell Jar Filled with 
Artificial Fog. 

scale approximating that which would be required in 
practice, and by "means of apparatus to be described, 
Sir Oliver succeeded in clearing the air of a dense 
fog lying within a radius of 150 to 250 yards by the 
aerial wire used to project the electrical energy into 
the surrounding atmosphere. 

While these very interesting successes in a new art, 
destined to become of commercial importance, are un- 
precedented in scope and character, still there is a 
historjr baok of them which clearly indicates that great 
discoveries do not come wifh a single bound. 

The first recorded experiment tending toward the 
solution of the dispersion of fog, smoke, and fumes 
was made by Tyndall in 1870. He found that when 
air laden with dust came in contact with a hot body, 
a space was instantly cleared of the foreign particles. 
This phenomenon can easily be reproduced by per- 
mitting a ray of sunlight to penetrate an otherwise 
darkened room immediately after sweeping or dusting, 
when each particle of dust may be clearly seen; if a 
candle or hot poker is held beneath the concentrated 
beam of light the dust is instantly dispersed. 

It must not be inferred that the dust-free space is 
in this case very large; on the contrary it is confined 
to a very limited area. That there is anything mys- 
terious in this apparently simple process, the veriest 
tyro in physics will deny. Yet Tyndall found the 
phenomenon sufficiently perplexing to give his best 
thought to it. As a result, he devised an ingenious 
mechanical hypothesis to account for it. Briefly 
stated, he assumed that the air was forced upward in 
convection currents faster than the suspended dust, 
which in consequence was left behind. As an illus- 
tration of the complexity of the problem 
a contemporaneous English worker 
with Tyndall, Dr. Frankland, next sug- 
gested that much of the visible dust 
consisted merely of moisture, and that 
when this was dried by the applied 
heat it was rendered invisible by the 
applied heat. 

Both the novice in philosophy and 
the eminent investigators were wrong 
in their deductions as to the cause; for, 
as Lodge has since pointed out, all 
kinds of dust which is neither volatile 
nor combustible undergo the same pro- 
cess of elimination. In accordance with 
the facts, then, a new theory must be in- 
vented logically to account for this ac- 
tion. 

Ten years elapsed before the experi- 
ments of Tyndall were repeated. This 
time it was Lord Rayleigh who bent 
his energies toward establishing an ex- 
planation that should fulfill every condi- 
tion demanded by observation and rea- 
son; but with all his keen powers of 
penetrating the mysteries of nature he 
could not devise a satisfactory theory. 
Lord Rayleigh did, however, add a 



strikingly original experiment to those previously 
made by substituting a lump of ice which he held over 
the dust-laden air for the hot poker held under the 
suspended particles, as in the test of Tyndall. 

The result was surprising. The temperature of 
the ice caused a dust-free space to be formed, the 
dark plane of which was bordered by bright fringes 
of dusty air of great sharpness. Here the experi- 
ments rested until 1883, when Lodge, with a co-worker, 
Prof. Clark, repeated all the tests in order to ascertain 
the why and wherefore of the phenomena presented, if 
possible. 

Numerous trials were made which disproved Lord 
Rayleigh's suggestion that the dispersion of dust 
might be due to the curvature of stream lines and 
centrifugal force. These abstruse explanations need 
not be considered here, for, however interesting, they 
were speedily shown to be fallacious. Suffice it to 
say that in the final analysis of the physicists, Lodge 
and Clark, it was determined that there emanated 
from the hot or cold body a molecular bombardment 
which drove the dust away from it. 

This theory w^s good as far as it went, but then, in 
logical sequence, another question of greater import 
immediately arose as to what caused, primarily, the 
bombardment of the particles. It was suspected that 
the cause might be, and most likely was, of electrical 
origin. 

If to electricity was really due the origin of the 
dust-free space, the experimenters readily saw how 
it was possible that the air in streaming over a body 
of a different temperature than the air in which it 
was immersed might be electrified and the dust in 
consequence expelled. The experiment was tried; a 
rod was charged with electricity to several hundred 
volts, when a barely noticeable effect was observed. 
When the rod was positively electrified the particles 
were repelled; showing a slight extension of the dust- 
free coat, while a negative charge of the same poten- 
tial produced a contraction of the plane to a slight 
degree. 

By connecting the terminals of an electric machine 
to metal points in a box and filling the latter with 
smoke instead of dust, the experiment was repeated. 
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Electrical Connections of the Fog Dispersing Apparatus. 

The voltage of the electric charge was enormously in- 
creased, so that a brush discharge resulted, when an 
extraordinary action took place within the confines of 
the box. The smoke was rapidly dissipated, rapidly 
clearing the entire box of smoke. The brush discharge 
referred to is a faintly luminous discharge from a 
pointed or small rounded positive conductor of an 
electrical machine or an induction coil and is some- 



times called a connective discharge. The brush is 
caused by the accumulation of electricity forming a 
high potential charge of so great a density that it 
electrifies the neighboring particles of air which, driven 
by electric repulsions, fly off carrying part of the dis- 
charge with them. This fundamental experiment of 
discharging smoke by electricity was repeated again 
and again by Lodge and Clark, who filled the box with 
all kinds of smoke, such as tobacco, camphor, turpen- 
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dTATIO ELECTRIC MACHINE USED IN EXPERIMENTALLY DISPELLING FOG BY 

ELECTRICITY. 



Bell Jar One Minute After the Experiment, Showing Its 
Freedom from Vapor. 

tine, magnesia, brown paper, steam, lead and zinc 
fumes, and the volatilized products of combustion of 
many other compounds as well as the fumes of metallic 
substances and aqueous vapors. 

Whatever the nature of the exhalations might be 
when the electric energy from a high-tension machine 
was discharged into it the dispersion of smoke or 
mist was quickly effected. Better to observe the 
action of electricity on foreign particles held in sus- 
pension in air a bell-jar was employed. In some 
cases the negative pole was connected either with the 
ground or with a disk of metal in the bottom of the 
bell-jar containing the smoke, in others a double set 
of points was employed, each of which was con- 
nected to the opposite poles of the machine. 

A number of striking results were obtained by 
varying the substances used for vaporizing and the 
arrangement of the discharge points; for instance, 
when inorganic dust, such as finely-powdered mag- 
nesia, was charged electrically the particles assumed 
a positive and negative polarity which attracted each 
other until minute balls were formed when they were 
projected against the sides of the glass jar with con- 
siderable force. 

Again, when a pair of knobs were employed to elec- 
trify the air the lines of force acting on the dust par- 
ticles were clearly defined. Sir Oliver attributes the 
cause of this remarkable action to electrified or polar- 
ized particles attracting each other just as iron filings 
are attracted by the inductive effects of a magnet. An 
experiment made by Lord Rayleigh on the electrifica- 
tion of water jets seems to verify this theory. He 
found that when a stream of water from a vertical 
water jet having a small opening is projected into the 
air it falls in exceedingly minute drops, 
forming what is called spray. If a 
stick of sealing wax or a glass rod is 
electrified by brisk rubbing and either 
of these is then held in close proxim- 
ity to the place at which the jet of 
water breaks into drops the misty par- 
ticles will be attracted to one another, 
until large drops resembling those of 
a thunder shower are formed. 

From these facts Lodge concluded 
that clouds could be likewise converted 
int^o rain by the process of discharging 
electricity into them; indeed he demon- 
strated it by electrifying a cloud of 
steam in a bell-jar when the opaque 
vapor was rapidly changed into a fine 
rain resembling Scotch mist, when it 
was precipitated to the bottom of the 
jar and so disappeared. 

Leaving the fascinating subject of 
rain-making for another time and re- 
turning to the subject proper, it should 
be stated that all the foregoing experi- 
ments were made some years ago. 
Recently, however, Sir Oliver con- 
cluded to make a practical test of the 
dispersion of fog by electricity. To 
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accomplish this task an insulated wire was led from 
the laboratory of the university, Birmingham, Eng- 
land, to a flag-staff on the roof; the wire terminated 
in a number of fine points and as widely separated as 
possible. The base of the wire was connected to the 
positive pole of a high-tension electric machine. 

The opposite or complementary pole was laid to 
the earth, the system resembling very much a send- 
ing station for wireless telegraphy, except that the 
spark-gap was not utilized, since this would have set 
up oscillatory currents, whereas the desired object was 
to keep the wire constantly 
charged with positive elec- 
tricity. 

When the dense fog had 
enveloped the building with 
a cloak so thick that the eye 
could scarcely penetrate it 
for more than a foot or two 
the professor and his asso- 
ciates mounted the roof 
while an assistant was left 
in charge of the high-ten- 
sion generator. 

When the signal was 
given and the machine had 
attained its maximum 
working velocity, the elec- 
trical energy was literally 

poured from the elevated points into the surrounding 
fog. The result was as gratifying as it was remark- 
able, for the fog cleared away in the immediate vicin- 
ity of the points leaving a space absolutely clear. 

To put into effective operation this scheme of de- 
fogging the atmosphere, Sir Oliver proposed that sta- 
tions be erected on either side of the River Mersey 
where as a result of much fog there are many colli- 
sions. Static electric machines, while giving the requi- 
site high voltage, do not give a sufficient amperage, and 
the energy from induction coils is also too limited. 

To overcome these objections Lodge proposes the use 
of an alternating current generator, and raising its 
voltage to the proper potential by means of a trans- 
former; to the terminals of the latter a Cooper Hewitt 
mercury vapor interrupter is interposed and from the 
electrodes of the latter connectors lead to the aerial 
and earthed wires. 

Such an apparatus could be installed with profit 
along the North and East rivers in New York city, 
and it would require but little energy to clear the 
Chicago River of fog, besides other places innumerable. 
Vessels could use the apparatus with telling effect and 
by its means many of the disastrous collisions could 
be averted. 



wedges are provided with teeth designed to be engaged 
by a suitable tool so as to facilitate moving the wedges 
lengthwise in opposite directions. The tool may con- 
sist of a key having teeth formed on its shank. The 
bearing plates are formed with interlocking side pieces, 
so arranged as to permit only a limited sliding move- 
ment of one plate with the other. To limit the out- 
ward movement of the wedges with relation to the 
plate, the latter are provided at opposite ends with lugs. 
In operation, after placing the form in the chase, the 
quoin is placed therein in the usual manner, then the 




"NAPIER II.," A CONTESTANT IN THE INTERNATIONAL MOTOR BOAT RACE. SPEED, 20 KNOTS AN HOUR. 

The towing tests of full-size* models on the results of which this hoat was patterned were illustrate* in our issue of May 21. 

wedges are operated by the tool to cause the bearing 
plates to spread apart and thus clamp the type. 



steer the boat if necessary Dy the two screws, should 
the rudder become deranged. A new system of auto- 
matic bilge ejection has been adopted which is capable 
of dealing with vast quantities of water with very 
little expenditure of power and which is quite auto- 
matic in its action. The engines are fitted with high- 
tension synchronized ignition, accumulators, and 
coil, and the motors are started by the simple opera- 
tion of a switch. Either engine can be started by the 
other. 

For the International Cup race off Cowes there were 9 
boats entered, of which 5 
were British, 3 French, and 
1, the "Challenger," was 
from the United States. In 
the preliminary trials two 
boats, "Napier II." and 
"Napier Minor," proved to 
be superior to their British 
competitors, and although 
"Napier II." at times show- 
ed better speed than' "Na- 
pier Minor," the latter was 
selected to meet the French 
boat "Trefle-a-quatre" in the 
final, which she won. She 
covered tlie 7.8 miles course 
in 23m. 3s. as against a 
time of 24m. 27s. for the 
French boat, the winner's speed being about 20 knots 
an hour. The prize, however, went to the French boat 
on a technical protest. 



QUOIN FOR LOCKING TYPE FORMS. 

A patent has just been granted to Mr. William V. 
Crockett, of Corsicana, Tex., on an improved quoin 
for locking type forms. The quoin differs from the 
ordinary in being provided with bearing plates, which 
are so connected that by a sliding movement of the 
wedges the plates will be spread apart without length- 
wise movement. This arrangement, it will be evident, 
prevents any movement of the type, as sometimes hap- 




QUOIN FOR LOCKING TYPE FORMS. 

pens, when the wedges engage^ directly therewith. The 
accompanying illustration shows the quoin in posi- 
tion, and also shows a perspective view of the bearing 
plates. The wedges, it will be observed, are each 
formed with a heel portion, the heel portion of one 
wedge having sliding engagement with the inclined 
surface of the other wedge. To prevent lateral move- 
ment of the wedges, one ■ relatively to the other, the 
heel portion of each wedge is provided with a channel 
to receive a rib on" the inclined portion of the other 
Wedge. On their inclined or adjacent surfaces the 



THE INTERNATIONAL MOTOR-BOAT CONTEST. 
" NAPIER II." 

A short time ago we described in the Scientific 
American a series of experiments that had been car- 
ried out by Messrs. Yarrow & Co., of Poplar, London, 
to determine the best form of hull for high-speed motor 
boats, and we illustrated the type of craft which 
caused the least disturbance of water when traveling 
at high speed. 

The Yarrow-Napier launch herewith illustrated, 
which was built to compete for the International Cup 
in England, is built upon the results achieved from 
those trials. It measures 40 feet over all, 40 feet 
water line, and has a beam of 5 feet. The hull is con- 
structed throughout of steel. The boat has a straight 
sheer line falling from the stem to the stern. There is 
an ample turtle deck forward and a nearly flat deck 
aft. The tumble-home top sides aft and the substantial 
wall-sided bow give an impression of stability and 
speed. The decks are of steel and the rudder and "A" 
brackets are steel forgings. The two gasoline motors, 
which are of the Napier machine racing type, develop 
90 horse-power. They are carried on a substantial gir- 
der run fore and aft of the boat and are also attached 
to the side of the craft on special frames. Thus the boat 
and motor are absolutely tied together, and experience 
has demonstrated that this method of securing motors 
and thrust block is quite satisfactory. 

The reverse gear for the starboard engine — the boat 
is fitted with twin screws — and the thrust bearings of 
both engines are in metal box-shaped castings, also 
secured to the motor girders. These boxes are filled 
with oil, and being quite watertight enable the bear- 
ings, especially the thrust bearing, to run entirely 
submerged in oil. The engines are connected to the 
shaft by Napier metal-to-metal marine clutches, which 
run in oil and are operated by pedals actuated by the 
steersman, thus placing the boat under his complete 
control. 

The exhaust of the Napier water-jacketed exhaust 
system, and the exhaust receivers and pipes are kept 
quite cool throughout their entire length. The water 
circulation is accomplished by two pumps for each 
motor, which by means of transfer pipes and cocks 
can be connected together. In the event of one circuit 
breaking down one pump serves to supply the water 
jacket of the engine, and the other supplies the water- 
jacketed exhaust. In addition to these pumps auxiliary 
hand-pumps are fitted which can be immediately 
brought into play when required. The gasoline reser- 
voir is also water jacketed and is carried aft, with the 
direct supply tank for the motors placed forward. The 
gasoline is pumped up from the reservoir to the supply 
tank by means of a hand pump, and the overflow sim- 
ply runs back again into the store tank, and indicates 
when it is doing so in a gage. The lubrication is triple- 
cate, drip feed, splash and forced lubrication being in 
operation simultaneously. All bearings thus have 
three distinct methods of oil supply. The lubricant 
is carried in a store tank and is pumped by hand to 
feed whatever part is required through pipes leading 
from a distributer. 

The steering acts directly from the wheel to the 
rudder quadrant without any intermediate pulleys or 
turns in the wire. This produces practically the same 
result as tiller steering and is extremely sensitive in 
operation. Attached to the engine is an instrument 
board to wliich all regulators and so forth are brought, 
so that everything is immediately before the engineer, 
and he can manipulate the two engines to a nicety and 



IMPROVED VARIABLE SPEED AND REVERSING GEAR, 

In the accompanying illustration we show an im- 
proved form of variable speed and reversing gear, in- 
vented by Mr. John Busche, of 17 Brown Avenue, 
Turtle Creek, Pa. The gear will permit the convenient 
reversing of the motion and varying of the speed, 
both forward and backward, without requiring stop- 
ping of the driving member. The driving member 
consists of a disk on the power shaft, with its upper 
face studded with pins. The pins are arranged in 
concentric circles, and are secured to the disk by 
means of tapered shanks, which enter tapered open- 
ings and are held in place by split rings engaging 
grooves in the shanks at the under side of the disk. 
The driven pinion is mounted to turn with and slide 
lengthwise on a shaft running at right angles to the 
power shaft. The pinion comprises a hub adapted to 
slide within a body portion which carries the teeth. 
The teeth are formed with inwardly-projecting tongues 
adapted to co-act with the inclined walls of an annu- 
lar groove in the hub and thus be withdrawn within 
the pinion when the hub is moved lengthwise relatively 
to the body portion. A sleeve mounted to slide on a 
shaft lying above the pinion shaft is formed with a 
shifting-fork adapted to engage an annular groove in 
the body portion of the pinion. This sleeve is provided 
with a locking pin adapted to engage one of a series 
of notches in the shaft, and thus hold the pinion in 
engagement with the corresponding circle of pins in the 




IMPROVED VARIABLE SPEED AND REVERSING GEAR 

driving wheel. The sleeve also carries a forked lever 
which engages an annular groove in the hub. When 
il is desired to vary the speed, the forked lever is 
operated to slide the hub within the body portion of 
the pinion, thus withdrawing the teeth within the 
pfnlon. The locking pin is then raised and the sleeve 
with the pinion is shifted to the desired notch on the 
shaft. The forked lever is now moved back to project 
the teeth which will then engage with the desired 
circle of pins. If the pinion is moved past the center of 
the wheel its direction of rotation will be changed. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

EASE POIt ELECTRICAL PIXTPEES. -- L. 
StJ'J.inbiikukKj New York, N. Y. The invention 
relates more particularly to an insulating-base 
used for switchboards and smal office-work in- 
struments. The construction is such that the 
binding-posts and other metallic members 
mounted rigidly upon the base cannot be tam- 
pered with nor release the wire within the 
b;ise. Hy certain means, a slot prevents the 
membei-s from turning relatively to the in- 
sulation. Wires once in position means ren- 
der the several parts practically integral and 
avoid defectiveness of contact witbin the base. 
The wire is wrapped around the members, fol- 
lows contour of grooves, and bends downward 
into the slot whose depth enables it to en- 
gage a portion of the insulation, notwith- 
standing the presence of the wire in the slot. 

PRINTING-TELEGRAPH.-- -T. D. White, 
50 Ohinricarde Gardens, London, Eng. Mr. 
White's invention has for its object the pro- 
vision of means for rotating the axle which 
carries the type-wheel or type-wheels or type- 
cylinder by electro-mechanical devices controlled 
by a few circuits, so that the opening and 
closing of these ie\v circuits separately and in 
various combinations may be used to rotate 
the axle to many different degrees and to pro- 
vide for the printing of many different char- 
acters. 

CENTRAL ENERGY SYSTEM. W. M. 
Kin.nv, and G. E Truxhi-l, Greensburg, Pa. 
The improvement of these inventors relates to 
telephony, their particular object being to pro- 
duce a simple, reliable, and efficient system in 
which a power-circuit is automatically em- 
ployed foi- energizing the individual ringing- 
circuits and in which an improved contact- 
box is connected with each individual switch- 
hook. — 

Of Interest to Fanners. 

APTOMOIHLE PLOW. -II. P». Buiujick, 
Middle! on, Oklahoma Ter. The purpose of 
this invention is to construct a form of plow 
in which the motive power is carried upon 
the frame of the plow and is si itably con- 
nected with the bull or driving wheel and to 
provide means readily accessible to the opera- 
fur for steering the machine, adjusting it for 
hillside work, and regulating the depth to 
which the plow shall enter the ground. 



ibis purpose. 

f i it e a n m. —a. 

The purpose of the 
1 improve the breech- 



Of General Interest. 

PLSHING-GEAR.— A. W. Wilson, San Eran- 
cisco, Gal. This invention relates particularly 
to that class of fishing devices in which a 
spoon is connected with the hook and. the latter 
adapted to be trolled through the water, so 
that, the spoon attracts fish, causing the fish to 
take the hook. In a prior patent granted to 
Mr. Wilson, a device of this general character 
is disclosed. The present object is to avoid 
possible derangement of the spoon with respect 
to the link and swivel, which end is attained 
by the construction of the link. 

APPARATUS FOR KILLING CASKS OR 
LIKE- VESSELS WITH LIQUIDS. A. B. Vox 
ECH'Pj Vienna, Austria-Hungary. This appar- 
atus consists of a system of filling-pipes which 
extends from the tank or rather receptacle 
in the usual way, hut is stationary and is pro- 
vided with a common shut-off device, and also 
of a lifting arrangement for the cask which 
for the purpose of enabling it to be tilled with 
the liquid under consideration is raised and 
pressed tightly against the shut-off device by 
the lifting arrangement, and finally, of an 
abutment against which the ill led cask is 
pressed by the same lifting arrangement for 
the purpose of pressing in the bung. 

DRILL CHECK. C. W. Sakokxt, Murray, 
Idaho. In this patent the invention relates, 
more definitely stated, to chucks for rcek- 
drills ; and it consists in a chuck of the char- 
acter stated having means for securing the 
bit in the chuck-socket. The improvement is 
equally adapted to tool-handles in general, 
having a socket for receiving the shank end of 
any tool adapted thereto. 

ROLLER SCREEN.— V. M. Sl'Iugi.k, New 
York, N. Y. The object of the invention is to 
provide a screen for use on windows, piazzas, 
and other places desirable to be screened 
against Mies, mosquitos, and other insects and 
arranged to permit convenient and easy un- 
rolling of the screen for screening purposes, 
to allow rolling the screen up to be completely 
out of the way when not in use, and to pre- 
vent, bulging when in use. 

SI'PPOET EOR SOUND RECORDS OR 
PLANKS. L. Sthinukkukk, New York, N. Y. 
This invention relates to supports for sound 
records or blanks, and admits of general use, 
but is intended more particularly for records 
having cylindrical or substantially cylindrical 
form. ISy using Mr. Steiuberger's support or 
holder the record is practically rendered so 
durable that it may be thrown over with con- 
siderable force and yet without injuring the 
delicate blank or record portion or marring the 
record-surface thereof. 

COOLER. --TT. Reininuer, New Orleans, La. 
The object of this invention is to provide a 
cooler for cooling wort, beer, and other liquids 
and arranged to increase the cooling efficiency 
of the cooling medium, to allow convenient 
and thorough cleaning of the various parts, 
to reduce the loss of the liquid to a minimum, 
and to prevent the liquid from coming in con- 



tact with the atmosphere during; the cooling 
process. 

PROCESS OF SUPA IATING FLUID POR- 
TIONS EROM SOLID PORTIONS OF FATTY 
SUBSTANCES. — W. P>. Kmiu, Medford, Mass. 
In this case the invention relates to a process 
for separating oily fluid portions from the 
comparatively solid portions of fatty sub- 
stances, such as tallow, lard, etc. Mr. Ken- 
has made the discovery that a soli tion of 
papain, a substance made from the papaw- 
tree and having properties analogous lo those 
of pepsin, is very useful when employed in a 
process for carrying 011 1 

PREECH- LOADING 
C11 t;aii 1 r , Rah i a , B raai I . 
inventor is (o simplify a 

loading firearm for winch a patent had pre- 
viously been granted him, the construction 
being such that the pivoted breech block is pro- 
vided only with a spring-controlled hammer, a 
sear for the hammer, a tiring-pin and a lever- 
con trolled cam for cocking the hammer an* 
holding if locked in cocked position until pur- 
posely release*, reducing the construction, of the 
frame and block to such few parts as to render 
possible the arm's repair by any person of or- 
dinary intelligence, in short time and on the 
field if necessary. 

DEVICE FOR HOLDING CANDLES. E. W. 
d'UTis.s, Baker City, Ore. The improvement 
lias for its principal object to overcome numer- 
ous disadvantages a 1: lending the use of other 
devices hitherto devised, and to provide a de- 
vice which is simple in construction, inexpen- 
sive to manufacture and possessing the capa- 
city for long and repeated, service. It Is 
admirably suited for the purposes of miners 
when at work in mines, as well as to others. 
1 WRENCH.- E. K. Axsoikjm. Greenbay, Wis. 
j In this instance the invent ion re hi tes to a 
wrench of that class in which the nut-socket 
j is in the form of a ratchet: and the body of 
' the wrench ea cries a dog" enacting" with the 
' ratchet, so that, a step-by step movement in 
one direction may be given to the nut through 
: an oscillating movement of the wrench handle. 
\ The improvement resides particularly in the 
I novel form of the dog. 
i HECKLE. - L. San i>K 
; The purpose in this casi 

especially adapted for 
J suspender-straps or cartridge-belts, but which 
I may be used wherever a positively -locking 
j tongi eless belt can be advantageously em- 
[ ployed, and to so construct the buckle that 
j it will be light and readily applied and when 
applied whereby t he strap p 
buckle can 1.x; quickly and 
: justed and held in adjust ei 
I applying eyelets to the si i 
I apertures therein. 

! CORSET ATTACHMENT. - E. .1. Monticnv, 

j New York, N. Y. In this patent the invention 
. relates to improvements in corset attachments 
I in the nature of a pad or compressor designed 
j to reduce the abdomen of the wearer, an •bject 
! being to provide a device of this character so 
: constructed as to be readily ;i ft ached to corsets 
i and as easily detached therefrom when not 

■ required for use. 

■ LIFTING-JACK.- J. C. Houston-, Yazoo 
i City, Miss. More particularly this invention 

relates to jacks such as art* employed for rais- 

I ing a vehicle-axle to permit the removal and 

replacing of one or both 'wheels 1 • permit 

lubrication or repair of the wheels, and has 
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for its object to provide deinils of c 
1 ion. for a jack which are simple, p 
and inexpensive and that, afford a light 
ful jack Hint: may Ik* used to raise one 
ends of the axle engaged therewith. 

TRAINING-MACHINE. 0. L. IL\<;k\. 
York, N. Y. This invention relates lo i 
chine for facilitating the athletic exercis 
training of men and animals. It is pref* 
applied to a ma chine for men, although it may 
be used with equal advantage for the (raining 
and exhibition of animals. Its general char- 
act erist ic is a frame and an endless a] iron 
which is held on rollers in the frame 1 , said 
apron moving under the feet of the person 
using (lie machine. 

EURNER AM) MIXER EOR CAUTERY. — 
.!. P. Miri, 1. ui;, New York, N. Y. The object 
of the invention is to provide a burner and 
mixer for cautery and arranged to provide a 
burner for the initial exterior heating of the 
cant erizing-fool and a mixing-chamber having 
the same source of gas -supply as t he burner 
and arranged to permit minute regulation of 
the amount of gas and air required to furnish 
a proper mixture to be burned in the eanteriz 
ing-fool. 

ROCK-DRILL (HIDE. II. E. II i;xti nctox. 
Salmon, Idaho. In Ibis instance the invention 
refers lo improvemen ts in guides for rock- 
drills, an object being to provide a guide with 
a simple means for adjusting i.o compensate 
for wear and to prevent lateral play of the 
drill in Hie guide, I bus causing the drill to 
work true and prolong the usefulness of the 
guide, which ordhmrily wears out rnpidly. 

METER. ,L U. Co.WKi.b. Charleston, West 

Va. Mr. Council's invention is an improve- 
ment in meters for monsuring water and other 
liquids, and has for an object to provide a 
novel construction of meter which can bo easily 
assembled and taken apart for repairs or for 
any other purpose and which will operate effi- 
ciently without; appreciable diminution in the 
pressure of the water. 



EMERGENCY EIRE-SCREEN. — TV. M. 
Conran, Marshalltown, Iowa. Presuming that 
the wall carrying the proscenium-arch is of fire- 
proof construction, Mr. Conran's invention is 
intended to protect the proscenium-opening of 
a stage and to effectually ano* instantaneously 
eliminate the danger of fire passing from the 
stage to the auditorium, and it is also de- 
signed to prevent or modify the effect of gases 
reaching the audience in the case of an ex- 
plosion on the stage. 

COPY-IIOLDEE.- A. R. Okarbokn, Bir- 
mingham, Ala. The invention relates to a 
device intended especially for use in connec- 
tion with typewriter cabinets to hold the copy 
in position to be conveniently read by the op- 
erator. It involves certain novel lea fares of 
construction with respect to the copy-holder 
per se and novel features of arrangement rela- 
tively to the typewriter tahle and cabinet. 

GOLD LEAF CONDENSER. .L D. Eoun, 
Somerset, Ohio. This improve merit is in the 
nature of a coiu.hm.ser for the goldfoil used in 
idlings. The condenser comprises two sections 
slidiible relatively to each other and provided 
with opposing shoulders and means for vary- 
ing the exposed or operating surface of one of 
the shoulders, whereby it may be conformed to 
the extent of the opposing shoulder and in the 
construction Dr. Ford arranges for operating 
the means for- varying the operating surface 
of one shoulder by the other. 

REINFORCE. .L P. Francia, ft Rue Leonard 
de Vinci, Paris, France. This invention re 
kites to masts, spars, ladders, fishing-rods, oars, 
and other breakable articles. The features 
are increased strength ; whatever small addi- 
tional weight is added by the thin, steel strips, 
bindings, etc., is counterbalanced by the safe 
use of the very lightest woods, such as poplar ; 
the strips being tempered thoroughly and 
evenly in the coil are much stronger than their 
equivalent weight in steel tube form ; the modes 
of action can be compared to ship masts stays, 
with the advantage that, they are independent, 
these "stays" being fixed to the pole ends them- 
selves ; and they offer enormous resistance at 
all sides at once the moment flu; strain he- 
gins. 

ATTACHMENT EOR CORSETS. M\ II. 
Gi:ustijE, New York, N. Y. The invention per- 
tains to combined garment-supporters and skirt- 
retainers, and provides a plate having a shank 
of special construction by which to enable the 
same to be detacbably connected with one of 
the fastening-studs of an ordinary corset-front, 
the shank being of further special construction 
for adjustable connection therewith of a re- 
taining device for the waistband of one or more 
skirts, t le entire structure being exceedingly 
light in weight and capable of being worn 
without; inconvenience and discomfort. 

PACKAGE-CARRIER. T. IIaiihis and 0. E. 
SciionEKT, West Pltfston, Pa. In (his in- 
stance the invention refers to improvements 
in devices for carrying packages, particularly 
boxes containing dynamite for use in mines, the 
object being to pi-ovide a carrier readily ad- 
justable to the size of load or number of boxes 
placed in the carrier, thus preventing the shak- 
ing about of the dynamite, and consequently 
preventing accident when lowering the device 
in a mine. It is compactly foldable when not 
in use. 

LIFTING-JACK. L. E Uocki-mi, Monievisfa, 
Col, The object, of this improvement is to pro- 
vide a novel construction which will be simple, 
durable, inexpensive, free from complication, 
and easily opera ied and which can be stopped 
in any desired position lo support, the load. 
Mr. I locker's device can be used for light or 
heavy lifting and can be easily operated in 
either instance. 

HOSE COUPLING. \V. S. Jewell, Oakland, 
Oal. This coupling is applicable to all kinds 
of hose, tubes, or pipes, to which it can be ap- 
plied for 'be purpose of coupling the same 
either to a nozzle or for coupling two sections 
of hose or for connecting hose to a stationary 
inlet or outlet pipe or for mending a section, 
the object being to provide a device which 
shall do away with wiring, washers, screw- 
threaded and expensive and complicated parts, 
as well as special tools used for such purposes, 
iind which shall secure j^reut saving of lime, 
especially in mending or coupling in case of 
a lire. 

COLORIXG-MATTEU AND METHOD OF 
PRODPCiNG SAME. G. J. Kaiiwi a.\ n. New 
York. N- Y. The invention relates to mineral 
paints; and its object is to provide a coloring 
mailer and method for producing the same, the 
matter being an equivalent of both raw and 
burnt terra di sienna and on being mixed with 
oil. water-, or other liquid rowdily forms a 
paint for immediate use in graining and stain- 
ing without any addition of burnt: umber. Van 
Dyke brown, or (he like for the painting of 
houses, etc., for calcimining and tinting oi- 
for use as a substitute for ocher. 

DETONATING - ALARM EIRE - EXT1N- 
GFISHEE. — M. A. Liiiiikv. South Perwick, Me. 
In this patent the invention [-elates to a. com- 
bined detonating alarm and fire-extinguisher 
in which the inventor seeks to produce a 
construction wherein the loud report or noise 
following the ignition of a charge of high ex- 
plosive serves to give an alarm of lire, while 
the bursting energy of the charge fractures mi 
extinguishing -fluid container and scatters it 
over a wide ai-ea in the vicinity of a blaze, 

SHOE-LACE.— C. B. Isakson, New York, N. 



Y. In this patent the invention has for its ob- 
ject the provision of a new and improved shoe- 
lace arranged to permit of quickly lacing and 
unlacing a shoe and for holding the lace se- 
curely in place on the eyelets, studs, or other 
lace-retalners of the shoe when the latter is 
laced up. 

CLOSEHE EOR BOTTLES OR OTHER RE- 
CEPTACLES.— C. M. Young, San Erancisco, 
Cal. The object of Mr. Young's invention is 
to provide novel details of construction for a 
bottle or jar closure which will infallibly show 
when the contents of the receptacle have been 
partially or entirely removed, this being ex- 
posed by the retention within the bottle of a 
sealmg-plug that is an important detail of the 
improved bottle or jar closure. 



Hardware. 

WELL-POINT.— \V. IWttiujson, Central City, 
Neb. The principal objects of the invention 
are Lo increase the strength of I he strainer 
part, to so arrange the parts that the screen 
may be easily reached for repair or renewal, 
and I.o obiain a free flow of water through the 
point. The inventor in attaining these ends 
wraps one or a plurality of layers of screen 
spirally around the inner perforated tube, thus 
getting far greater strength than attained when 
the screen is put on square, and he forms the 
outer perforated tube in two or more longi 
i wdinal sect. tuns removably fastened in place, 
thus readily reaching the screen for repairs, 
etc. 

PIPE-WRENCH. L. II. Pj.amv and A. C. 
Pi.a.n k, Rochester, Minn. This invention has 
reference to improvements in wrenches, and 
has for its object the provision of means novel 
in character whereby the tool is rendered not 
only quick in action to improved degree over- 
all similar devices known to use, but in bring 
adapted for adjustment and more effect he 
gripping of the pipe. 

N V T-LOCK.— AY. 1 1. B li^nktt, Springlield, 
111. The improvement relates to nut-locks of 
a class in which the nut is held in locked con- 
dition on the thread of the bolt by means car- 
ried by the nut and adapted ;Cor interlocking 
engagement with a groove in the bolt, and has 
for its object to provide construction for a 
loch which adapts it for convenient adjustment 
either to lock the nut at a desired point on 
the threaded body of the bolt or release 1 I lie 
nut to permit its removal from the bolt with- 
out injury to the nut, bolt, or locking device. 

PRILL, P. Russell and R. P. Russuli,, 
Crippleereek, Col. The objects of the in- 
vention, are to provide for the carrying of the 
cuttings out of the hole and to prevent 
crookedness in the holes drilled. In operation 
the drill has about a six-inch stroke, which 
throws the cuttings back to the shouldei-s, 
winch keep passing them on out of the hole. 
The sharp shoulders on the shanks of the drill 
cut out the sides of the hole if it starts to get 
crooked or fitcbered. 



Household Utilities. 

REPRIGERATOR. — P. W. WhuLDUK, New 
York, N. Y. In Mr. Wheldon's patent the in- 
vention relates to improvements in refrig- 
erators or ice-chests, an object being to pro- 
vide a chest with a plurality of inner- walls of 
textile material spaced apart to form air 
spaces, whereby (here may be a free circula- 
tion of air, ei! using a low temperature and 
preserving I he ice to a considerable extent, and 
this construct ion also makes the device com- 
paratively light and inexpensive. 

AVINI )0 WEE ER5G ERATO 1L 11. C. Me- 

Cia^NC, New York, N. V. In this instance Hie 
invention pertains to refrigerators, and more 
particularly to a device such as is suitable 
for attachment, at a point adjacent to a win- 
dow, (he arrangement being such tha I the 
refrigerator may be drawn into the window 
for purposes of accessibility and may be 
thrown outwardly, so as to not impair the 
light coming in at the window. 

CANOLE-EXTIXGPIS1IER.--C. II. I.SAkSoN, 
New York, N. Y. The object of this improve- 
ment: is to provide an automatic extinguisher 
which is simple and durable in construction, 
cheap to manufacture, easily applied to a cau- 
dle at any (joint of its length, and arranged 
to automatically extinguish the candle after a 
predetermined length of the candle has been 
burned. 

STOVE. — E. -L Piocir, Provo City, Plah. 
The object in this case is to provide a stove 
having a down-draft. in operation, a lire 
having been umde in the fire-pot (lie gases of 
combustion pass over the end of the pot and 
immediately between slays, passing down wa I'd 
and circulating around venlilafing pipes, heat- 
ing them thoroughly. The gases next pass into 
the conical base and are thence drawn upward 
through a Hue formed by partitions, an inner 
and an outer shell. The updraft-flue formed is 
entirely within the stove, being encircled by 
the out er shelf. Air within vend la t ing-pipes 
being healed passes upward, and cold air is con- 
stantly drawn in the bottom ends of these 
pi lies. 

SCREEN LEI). -A. L. Gii.lik, Salem, Iowa, 
The purpose of the inventor is to provide a bed 
that will completely exclude Hies, insects, rep- 
tiles, etc., and if is designed more especially 
for children. To this end he provides a bed 
which has its sides, ends, and bottom formed 
of screen material, the sides having hinged 
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sections adapted to fold toward each other to 
also form a screen top or root' for the bed. 



machines and Mechanical Devices. 

COrYING-ntlSSS.— A. L. 8nked, Chirks, La. 
The object in view of this inventor is Lu pro 

(luce a simple and compact structure wherein 
provision is made for the application of: power- 
ful pressure through a platen upon the woi-k, 
the construction being such that very little 
effort is required on the pari, of the operator 
and tin; adjustment, of the platen may be se- 
cured very quickly. It, is more especially de- 
signed for press-copying letters, manuscripts, 
and t lie like. 

IUhNMV-KXTIlACTOn. C. W. MktcaiJvj 
San Diego, On 1. This invention relai.es to im- 
provement s i n machines for separating honey 
from the comb by centrifugal action, an object 
being to provide a machine for this purpose 
of simple construction and having a novo! 
means for limiting the outward swing of the 
honey carrying baskets. 

FKICTIOX-HIIAKK. (J. A. Knsiiin, Dett- 
anre, Ohio. In this patent the object of the 
invention is the provision of a new and im- 
proved friction brake for use on shafts and 
oilier driven parts, to bring t lie said parts 
auloniaticaliy and quickly to a standstill at 
the desired lime. It is a division of the ap- 
plication for Letters Patent, of the Knifed 
Si a les lor a mortising machine, formerly tiled 
by Mr. Knsign. 

COTTON <;iN.--K. Ii. IlMiiUMi, Valdosfa, On. 
This invention 1 -elates to a gin in which the 
send col I on is fed to a rol a ting drum having 
peculiarly-constructed tee 111 serving to take 
up the cotton and pass it to a rapidly- rot a i ing 
healer, by which the seeds are removed, after 
which, (he gin passes it to speeia i!y-a.rranged 
rocking rollers having cards thereon, the cards 
of one toller acting to remove 1 he lint cotton 
from Ihe drum and the cards of the other act- SAI'I'TV DKVICK FOR VA.VA 'TKICALLY- 



and the delivery of crushed rock and earth, and 
the improvement enables the transfer of ma- 
ferial to be accomplished very expeditiously. 

COFCKI-: IHMFK.— F. J'ea'Aoos, Kttcara- 
manga, Colombia. This invention appertains 
particularly to an apparatus designed for dry- 
ing coffee beans and the like. In this instance 
M\\ Fenagos has particularly in view as an 
object, the provision of an apparatus through 
which the coffee may be passed continuously 
and subjected to a number of heatings, thus 
insuring a thorough drying or curing of the 
beans. 

ADDTXG-MACIITNF. — R. Coimix, 1'latts 
burg, N. Y. The invention relates to a con- 
struction of machine callable of being held in 
one hand and convenient lv and readily operated 
by pencil or styles held in the other to add a 
column of figures and show correct aggregate 
or to effect reversal of mechanism, thereby, for 
example, restoring the various dials quickly and 
accurately to normal positions, at which time 
Ihe zero on each of the dials will Ik 1 presented 
t o properly-disposed openings in the casing of 
I he device, at which openings the numerals 
are likewise presented which indicate the sum 
of addition. 



Pertaining" to 'Vehicles. 

KFXXFIt ATTACHMENT FOR VFI1ICFF 
WtlftlOLW.-tJ. F. Mkvkk. Green Island, N. V. 

In. I his instance the object is to produce a 
thoroughly pra.crt.ical device which is adapted 
for roady application to vehicle wheels of dif- 
ferent widths, which will not mar the wheel 
when applied thereto, and which is provided 
with means for securing it in position upon 
ihe wheel in such a way as to prevent any rat- 
tling of the at tach merit upon the wheel. The 
invention relates to runner at fachnients for 
wheels of the type in which a runner attach- 
ment is designed for application, to each wheel 
to convert the vehicle into a sleigh. 



ing lo remove Ihe cotton from Ihe lirst. roller 
and to discharge the cotton from the ma- 
chine. 

UOCK-D.Kl.Fri.- V. L. Wiiitkiikai), Butte, 
Mont. The Invention has reference to improve- 
ments in dj-ills of the type in which the drill; 
is moved in its operating direction by hammer- 
blows ; and one of the objects is to so con- 
si rue t ihe device as to utilize a. portion of the 
driving force of the hammer to turn the drill 
and keep Ihe cutting edge at a certain dis- 
tance from the bottom of the hole. 

THEATRICAL APFLIAXCF. Ihu.im L.v 
Vinton., New York, N. Y. The object of this in- 
venlion is to provide a new and improved 
theatrical appliance for heightening the 
aft raci iveness of then tri en 1 performances and 
which is designed for use on parts of the 
scenery on the stage, moving objects, etc., 
more especially, however, on the costumes of 
actors, dancers, and other persons appearing 
in spectacular plays. 

FLFYATOU. F. C. Xmrmurr, San Jose, 
Cah In I his case the invention refers par- 
ticularly to improvements in devices for elevat- 
ing boxes of oranges or other fruit and dump 
ing the fruit into a chute leading to a grader, 
an object being to provide an e'evat or so ar- 
ranged as to be pra.el ically automatic in its 
operation of dumping the fruit and carrying off 
tin: empty boxes. 

JiOniXU-MACIIINK. F. C. Zkiok. Mmicie, 

lnd. The invention specilicallv appertains Urn,, ,.. ,.,... ,. . t 

■ Germany. Mr. flobrs invention relates to 

a „„.<■!,,, n,s,n designed ,s,„.nally f,„- use m ■ Lm ,,,.„ v< . m( ,„ |s te(:ribed in r „ iu , d Slillra Vair 
boring holes ill l he joislK of rrilings or iloors en( N() _ (; , J;|J „, . . lml , h( , „„,,,,.,„ „,,,_ ,,,.,.,_ ,„ 

'''"' ""' " aSH,,Kl! '"' "'"'-™ 1 ''' 1 '■'»■"•!<■ win ' s -i,T 1 ,l : ,e<. the stele-Melin^inMiiprelerreil loin Ihe 
In earrying mil. Ihe presem .mention .Mr. I ,,,„,„ „ v a ,,„„,,,, a( . lin! , ,,„,,„ 
Zeek has in view the provision of a mechanism ■ (1 . 
embodying the esseut ial feat ores of 



FUOFFFLFI) YFIIICFFH. J. n. Si'Kxemt., 
Xew York, N. Y. The object", in view of the 
inventor is to pit) vide an improved safety de- 
vice for such vehicles -as automobiles, trolley- 
cars, arid the like, whereby the motor and the 
source of electricity are instantly disconnected 
in case of an accident to bring the motor, and 
consequently the vehicle, to a stop and insure 
the safety of the occupants. 

SLED.- C. E. T.t;i;MiA;\i, "Dekalb Junction, 
N. V. Mr. Ihirrihani's invention is an improve- 
ment in sleds, and. particularly in that class 
of sleds ordinarily known as "bob-sleds." The 
opposite runners work entirely independently, 
and Ihe beam may support, the load on a level 
as desired. The construction is simple, can be 
cheaply made, easily applied, will be durable 
when applied, and can be repaired at slight cost 
if necessat'y. 

1 1 ORSF - ft FLF AS I XG DEV1C E. -- W. E. 
.Ihn.sT-V, Ortonville, Minn. 'This invention re- 
fers Lo a device for releasing horses or other 
draft -animals from vehicles or the like, and 
is designed to be capable of rapid and easy 
operation for the purpose of preventing acci- 
dents. An additional brake may he used and 
it can be applied to any vehicle. The handle 
when in normal position, will be a convenient 



whereby the draft may be controlled to suit 
the requirements of any class of fuel or work, 
the apparatus occupying but a small portion of 
space in the smoke-box or "combustion-cham- 
ber" and easi ly removable for cleaning tubes, 
etc., and capable of adjustment so that the 
portion designated the "spark-cage" may be 
located to suit the needs of any boiler or class 
of fuel. 

Note.- Copies of any of these patents will 
lie furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Prime ITloverw and Their Accessories. 

(;AtvCOMPRFSSOU.--C. Fi.ojir, Berlin, 



and 



,'ing as a 
s-coi up rosso r ; second, to replace the means 
Uilil .V mentioned therein for locking and releasing 
mvenience, especially the latter, inas-j |h „ KU( , ti( m valve cone bv one or two rocking 
much as ids machine may be placed so as lo] nMuril disk v;! ] V cs ])iaced in a separa ie channel 
bore quickly and properly a plurality of open- | wlli( . h r0 nnects Ihe two cylinder ends of [he 

at varying j double-acting pump, and third, to provide 
, means for connecting ihe one or two rocking 
CFAIII) HOARD.-- J. L, Oai.!.i;ciez. I teferiot, ; leturn disk valves with 
N. Y. In this patent (he invention has vrl'v.v- 



>les in joists spm 



static 



enee to a guard hoard for the couch-rolls of a 
pa pci' making mac him;. The object, of i ho im- 
pruveinenl is to provide a guard hoard which 
itui.v be made to engage I lie com hi oil more 

uniformly t han heretofore wit bout, however. 
subjecting the roll to unnecessarily destructive 



MACHINE FOR PROOFCIXC CRIMl'ED 
OR CORRFCATFI) METAL STRIPS. \V. P. 
(JitAKToN, S'J. Klliseombe road, Old Charlton. 
Ken!. Pngland. The mechanism closes to 
:.;etlier corrugations of a corrugated sheet or 
strip |o bring (lie strip lo I lie desired crimped 
form, the machine comprising pairs of roils for 
corruga t ing, pairs of retarding rol is for clos 
ing the corrugations made by the corrugating 
rol Is, pairs of propel meat -rolls for forcing 
1 he si rip against retarding rolls, pa ii-s of ae- 
celera ting-rolls for opening out previously-closed 
cm-ruga! ions to extent required in final product, 
takers-off for the strip in passage, means for 
culling strips info narrower sli'ips before, on- j tr- 
ier ing corruga t ing- rolls, and means for auto-! sig 



ROTARY "MOTOR. M. M. Coxotm, Linneus, 
Mo. This improved motor embodies a rotary 
piston pro\ ided. with vnlvcs which a re pressed 
oulward h-.v the steam ami during a portion 
of [heir travel act against inclined surfaces 
on the case, giving turbine action, Ihe outward 
thrust against the inclines serving by force 
of reaction to move the piston forward. Direct 
action of motive agent is utilized against the 
piston- valves, and when valves reach farthest. 
projection beyond periphery of ihe body of pis- 
ton steam is admitted to their outer faces to 
ba lance pressure and reduce to minim inn (ho 
work to be done by motive agent in forcing the 
valves inward. 



St a. a S ways ami. Their A ecesjoorles. 
APTOMATIC CAR I >ISCI IA RC F VALVK. 

\V. A. Hakims and P. S. II. Haukih, C reen ville, 
S. P. In this patent the invention is an Im- 
provement, in automatic car discharge valves 
intended and adapted especially for use in 
ignaling appa.ra.lus, and part icularly in 
ng apparalus wherein the signal is 



ma i ica Ily severing port ions 
from final product as it pa 
chine. 

ELEVATOR A PP A R AT FS. .1. It. HoNoit, 
"New Orleans. Pa. In ibis case I he invent ion 
has reference to apparatus for elevating and 
transfer ing va rious ma te rials, /| being more 
particularly applicable Lo the coaling of vessels 



ni form length ; caused I o sound by a slight reduction of pres- 

I'roni the ma \ sure in (he (rain-line. 

SPARK AHUESTEU FOR LOCOMOTIVE OR 
O'PII t;it ROILKRS. .i. C. INfWiiiNC, Sydney, 
New Soidb Wales, Australia. Tins invention 
:i ITords grea ter faci lit ies for preven i ing escape 
of sparks and live cinders from locomotives 
and other chimneys and provides arrangements 



Business am Persona! Wants. 



HEAT) THIS COLUMN CA R LPTILLY ,- You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
in£ the information. In every case it is neces- 
sary to give (lie Bin ruber of tlie inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 59iil . .— - For manufacturers of sand 
lime bricks. 
Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No, 59^*2.— for manufacturers of solid 
celluloid .1 or enameling purposes (to put on woyd). 

" L*. S." Metal Polish. Indianapolis. Samples free. 

Inquiry TVo. 59*23,< For the address of the Fisher 

Hydrauiic fress Co.. for cement, building blocks; alsi 
the address of " .Noimandhi " hand tamp system. 

For hoisting engines. J. S. Mundy, Tsowark, N. J. 

Inquiry No. 59'^'i.— Wanted, to purchase steam 
t urbine outfits like those used on locomotives for head 
lighting purposes. 

Any metal, sheet, band, rod, bar, wire; cut, bent, 
crimped, punched, stamped, shaped, embossed, letter- 
ed. Dies made. Metal Stamping Co., Niagara Falls, N.V. 
manufacturers of am.i 



rf^^.i 



fJVoies 




and Queries. 



HINTS TO COKRISSPONDENTS. 

Names and Address must accompany all letters or 
no at tent km will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised 1 i.i our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot he expected 
without remuneration. 

Scientific American Supplements referi-ed to may be 
had at the onice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Inquiry No. -592-1 

teui printing presses. 

Perforated Metals, Harrington 
Co., Chicago. 

Inquiry No. :ji*(',J}». 

bullet-proof cloth. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. 
Chagrin Falls, O. 



King Perforating 
For manufacturers of armor 



-For manufacturers of spirit 



Inquiry IVo. 5927. 

from Indian corn. 

If it is a paper tube we can supply it. Textile Tube 
Company, Fall River, Mass. 

Inquiry No. .1!*2JS. — For firm handling a machine 
or apparatus to scrub and clean large floors., 

Wanti: i).— -Addresses of importers and consumers of 
bamboo. D, F. Mitchell, Jacksonville, Fla. 

Inquiry No. 5929.— For parties who manufacture 
or handle machinery for separating the fiber and pulp 
of the Agava plant. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 5930.— For good, practical dry stor- 
age battery to take the place of % h. p. 120 volt motor, 
cither direct or alternating current. 

American inventions negotiated in Europe. Wenzel 
& Hamburger, Equitable Building, Berlin, Germany. 

Inquiry No. 5931 .—For some one handling ex- 
perimental apparatus for wireless telegraph, such as is 
used for lecture purposes. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Machine Company 
Foot of East 138th Street, New York. 

Inquiry No. 59'{£. — For an apparatus by means of 
wh ich floors may te cleaned and vai nished, instead of 
using manual, labor. 

Patented inventions of brass, bronze, composition or 
;iluininum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 5933. For dealers in necktie mak- 
ers' supplies. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

I nquiry No. .1931. - For p;irties who deal in album 
chisps mi ;1 trimmings, and walking canes and umbrella 
mountings. 

Two patents for sale. Supply tanks for water service' 
No. 195,062. Valve, a cut-off, for supply tanks, No 
7o7,9tl. Can furnish some valves, cut-off, in working 
order. I*. J. Lotthauser, Clarendon, Texas. 

Inquiry No. 5935. — For manufacturers of gaso- 
line buses, frci^lu, and delivery wagons. 

Knjjdish and European Market for American Manu- 
factures. - W. & It. Leggott, Limited, East Parade, Brad- 
ford, England, is in remarkably good position for hand- 
ling any article connected with buil .nig trade, and will 
be glad to act as agent for American firms. Please 

inquiry No. 593H. For manufacturers or sellers 



I nuilir 



\o. 5937.— For firms who manufacture 
chmery lor mining and preparing slate for 



Inquiry No. 59?S. 

hin.-iy for the extractf 



For firms manufacturing ma- 
il of cocoanu'oll. 



IVo. 593!). For parties manufaoturhi 
pifx; bending machines for bending Ion 
■ll as short return bends. 



Inquiry No. 5910.- 

vot i/e charcoal. 

Iixiii iry N«.». 59 I 1 . 

j]iii..s. spokes and i inis. 

luquirv No. 5!)1~.- 

Sat'c and .Lock Co. 

Inquiry Nio. 59 13.- 

wb'c fence. 

Inquiry No. 5914. —For parlies manufacturing 

rolling, sound-proof c-iutain or partition, such as are 
used In churches and Sunday-school rooms for dividing 
a large room. 



For a machine that will pul- 
For manufacturers of wagon 
-For the address of J. Ilanm 
For manufacturers of woven 



Inquiry No. 5915. 

malic ventilators and u\ 



-For manufacture 
heaters. 



:ito 



Inquiry No. 5940.— For machinery for i 
4x8 inch eonereu: brick t,sand and cement-). 



Inquiry No. 39-17. 

buskers. 



manufacturers 
f Mgent« 



Inquiry No. 594S. -For add 
f'acturers Of a contrivance for conveying 
from route to residence. 

Inquiry No. 59 19. For manufacture 
boinc anhydride ret rigcrating machinery.. 



tiquiry No. 5950 

nerv lor hulling ox 
rk the fiber of same. 



For manufacturers of ma- 

oanuts to extract the oil and 



(9447) W. J. M. asks: 1. Is it safe 
to run two double covered aim niacin lor wiren 
in the pnrti.li.ons of a house along with the 
gas pipes, for electric gas lighlingV A. K\w- 
f rical wiftjs should not be run wide by side iti 
conl net for any purpose. Insulation is liable 
to be impaired and current lost even if the 
current is not: of a character to set lire. Espe- 
cially is this true if the wires are held by 
staples. Two wires should never he put under 
l he same staple. 2. Is thei-e any danger of 
short-circuiting and thus sett ing lire to the 
house? A. Not with wires carrying current 
from a low voltage battery. If the ca.irrent Is 
that, of a lighting circuit the rules of the Fire 
'Underwriters forbid including two wires in the 
same fastening, and specify the distance by 
which they must be separated. 8. How lai-gt* a 
coil would be required for lighting one burner 
at a time V A. A spark coil for gas light ing 
may b« made by taking iron wires 1 inches 
long and forming them info a bundle 1 , 1 inch 
in diameter, lirst straightening them very care- 
fully. Fit a spool head of hard wood on each 
end to hold the copper wire of the coil, and 
cover the iron core by two or three layers of 
brown paper to insulate the core from the coil. 
Two or three pounds of No. 16 or No. 14 
cotton coveied copper magnet wire may now 
be wound on the core. The ends of this should 
he brought, out through holes in the head of 
the spool, and the c»il is finished. A cover- 
ing of pasfehoard may be put over the out- 
side as a protection and a finish. 4. What 
voltage and amperage would the same require 
and would two gravity cells answer the pur- 
pose'. 1 ' A. Three or four dry cells will be suf- 
ficient for gas lighting. Three LeClanehe" cells 
may bo used if more ennvient. r>. is a con 
stant current required when you simply turn 
on the gas and it lights as with the Advance; 
burners'.' A. A constant current battery is 
not used for gas lighting, but an open circuit 
cell is to be preferred. (!. What is the best 
way to connect coil, burner, and battery for 

t he best results V A. The coil, burner, and 
battery ure to be connected in series ; it mat- 
ters not about ihe order. Tho only important 
tiling to be observed is to connect- the cells of 
the battery in series, since as high a voltage 
as possibly should he had. 

(9448) R. R. S. asks: 1. Are Iho-c; 
any electric lamps that use an alternating cur. 
rent, and if so, how is it worked'.' A. The 
alternating current is now in more general use 
for lighting than is the direct current 
same incandescent lamp can be used on 
current, if the required voltage is the same for 
both currents. The alternal ing current is. how- 
ever, usually at 52 or 104 volts, while Ihe di- 
rect ctirenf is oi-dina rily at 110 or I here- 
about. An arc lamp is ospeeia Ily const rue ted 
for the alternating current. Its two carbons 
consume at the same cute, while the carbons in 
a direct current arc lamp consume at different 

ive carbon wasting about twice 
he negative carbon. '1. Would 
tiger from lightning with a mast 
sold bo used in wireless telegraph 
A. There would he t lie same 
ghi ning wi th a ta 11 mast for wi re- 
less telegraphy as for any mhm- purpose. Such 
a mast should be protected by a lightning rod. 
The apparatus should he jjnd always is pro- 
vided with lightning arresters. 

(9449) A. J. G. says: 1. What com- 
mercial metii I will radiate boa t t he most 
rapidly'.' 1 A. Cast iron with n dark surface is 
the most: radiant; of heat: of Ihe simple metals. 
'1. Can an alloy be made that will be more 
etlicieii! V A. There is no alloy known that 
is more efficient in. radiating power Ihan iron. 
.'-!. Is there any chemical composition, that can 
be lowered in temperature by agitation'.- A. We 
know of no chemical compounds I ha. I. become 
colder by agitation alone. Agitation that pro 
duces chemical changes may lower tempo ru- 
t u i-e. 4. I low long will it conl inue lo so do 
before it will be necessary lo renew it V A. Time 
unknown. 5. Will it a I, tack metals ? If so, 
what molalsV A. Not known. 6. Can you 
give me the formula for a hard copper plat- 
ing bath same as used on leaded glass win- 
dows lo strengthen IheinV A. I T se a satur- 
ated solution of sulpha I e of copper and deposit 
by buttery. 7. In order to muflle the exhaust 
of a gasoline engine what is necessary, to 

(Continued on page 108.) 
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GEORGIA TILL BASKET AND PADUCAH FACTORY. 

The achievement of Emmet Horton in making a ma- 
chine which, working automatically, will construct 
from 18 to 22 peach baskets per minute, is not merely 
a remarkable thing in itself, but has a sweeping influ- 
ence on the culture and marketing of fruits and vege- 
tables, particularly through the 
South. 

Probably no industry has in the 
past been more subject to vicissi- 
tudes than the growth of fruit. It 
has had to run the gauntlet of all 
kinds of weather and great varia- 
tion in the prices to be obtained 
for the ripened product, while at 
the same time it has been at the 
mercy of wholly inadequate facili- 
ties for securing packages in 
which to deliver the product to 
the consumer. 

During the season which has 
just closed it is roughly estimated 
that three hundred million quarts 
of strawberries rotted on the 
vines, because the grower could 
not procure baskets at any price 
to move them to market, and dur- 
ing this same season it is report- 
ed that in the State of Georgia 
fully enough peaches for ten mil- 
lion baskets never reached mar- 
ket for the same reason. 

These conditions of inadequacy 
in the basket supply do not dem- 
onstrate that there are not enough 
people who will work for wages 
to make the necessary supply of 
baskets, but in view of the uncer- 
tainty of the volume of product 
to be shipped, and the necessarily 
low price at which the baskets 
must be supplied, a good fruit 
season iinds the growers with only 

a small proportion of their supply of baskets con- 
tracted for, since they themselves cannot tell what the 
volume of their crop will be until close to the 
maturing of the fruit, with the result that there is a 
scramble for basket supplies during a good fruit sea- 
son and none of the hand-working machinery is in a 
position to respond with sufficient rapidity to the 
sudden demand. 

Nearly everybody now is familiar with the oblong 
baskets about 4 inches high and 7 inches wide in 
which the Georgia peaches are shipped to market. 
This basket has become the most freely recognized 
carrier for peaches and tomatoes from southern fields 



to all markets. The consumption of these baskets 
during twelve months is now several hundred mil- 
lions. It is a class of basket which was little used up 
tc six or seven years ago, so that the especial need 
for machinery to make this particular basket did not 
begin to manifest itself until about the year 1900. In 




Emmet Horton and His Latest Fruit-Basket-Making' Machine. 

1902 Mr. Emmet Horton, who had made a life-work 
of inventing and constructing automatic basket-mak- 
ing machinery, particularly for the handling of grapes 
and berries, turned his genius toward the construction 
of a machine for the manufacture of these particular 
baskets, known as the Georgia oblong till. In the 
fall of 1902 Mr. Horton made his first till basket ma- 
chine, constructing it along wholly different lines 
from any of his other machines, and in January, 1903, 
turned it over to the factory of the Mergenthaler-Horton 
Basket Machine Company for trial, and three months 
later, some slight changes having been made, construc- 
tion was started upon a number of these machines. In 



the spring of this year ten machines of this class were 
put to work in the Mergenthaler-Horton Basket Ma- 
chine Company's factory at Paducah, Ky., with the 
result of demonstrating, first, the capacity of the ma- 
chine with one girl operator to deliver fully twelve 
times as many baskets per day as that same operator 
could make by hand; second, to 
manufacture these baskets out of 
a class of wood which heretofore 
had not been available by han« 
process, namely, out of gum lum- 
ber, thus lessening the cost of the 
material employed and benefiting 
the product by turning out a bas- 
ket uniform in size and absolute- 
ly free from the objections which 
have been steadily experienced by 
fruit growers with the baskets 
made from the yellow or pitch 
pine tree. 

The vital effect of the introduc- 
tion of the till basket machine in 
the manufacture of baskets for 
Georgia peaches can be fairly well 
estimated when it is known that 
the year 1905 brings into bearing 
something like ten million new 
peach trees, within the limits of 
the State of Georgia alone. It is 
figured that at least twenty bas- 
kets of this size are required for 
an average yield of a peach tree, 
thus making estimates of an in- 
crease of demand for baskets of 
this class next year of two hun- 
dred million, and there is no one 
who is familiar with the facilities 
for making baskets throughout 
the southern country who does 
not know that these facilities can- 
not respond to this increase of de- 
mand, even if every existing fac- 
tory started at once to make 
the supply required. It is only by the use of these 
machines that the fruit growers of Georgia next year 
will be able to secure the carriers in which to take 
their goods to market. 

At the factory of the Mergenthaler-Horton Basket 
Machine Company at Paducah, Ky., situated on the 
banks of the Tennessee River where it flows into the 
Ohio, the supply of gum timber is floated down the 
Tennessee River, the logs hoisted up to the sawing 
machinery, cut into four-foot lengths and dropped into 
steaming vats where they remain over night. The 
next day the logs, averaging in diameter from 24 to 
40 inches, are placed on a veneer machine, and the 





The First Floor of the Warehouse. 



Twelve Grape Basket Machines at Work. 





The Second Floor of the Warehouse where Goods are Stored. 



Two Large Veneer-Cutting: Machines. 
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veneer is the same day worked up into baskets and 
the baskets are placed in the drying house to be shipped 
the following day. Thus the ordinary course of manu- 
facture by machine is that the second day from the 
river the log has become baskets, and is on its way 
to the fruit grower. 

Because of this rapid process, the gum timber can be 
utilized; with any slower process it would curl up and 
not work successfully. This fact has prevented the 
manufacturers who make baskets by hand from avail- 
ing themselves of the inexhaustible supplies of this 
particular lumber, which is the cheapest lumber in the 
world. In contrast to it, for the special purpose of 
making fruit baskets, the yellow pine has many dis- 
advantages. In the first place, the trees are much 
smaller, and the cost is about double. In the next 
place, there is a distinct odor which frequently in- 
jures the flavor of the fruit. In the third place, very 
frequently indeed the yellow pine baskets, when newly 
made and exposed to a hot southern sun, exude some 
of its resinous sap, which is of course very injurious 
to the fruit packed in the baskets. Many consumers 
of peaches and tomatoes will probably never know 
how much they have to thank the inventor of the auto- 
matic basket-making machine for this one accom- 
plishment alone which enables them to get these pro- 
ducts in baskets absolutely sweet and clean and free 
from all contamination. 

The Mergenthaler-Horton Basket Machine Company 
is making ev- 
ery effort to 
multiply 
equipment o f 
t'aese machines 
to meet the 
growth of de- 
mand. It is 
planning the 
erection of one 
or two more 
factories on a 
large scale tc 
house and op- 
erate machines 
as fast as they 
can be con- 
structed, locat- 
ing such facto- 
ries within the 
reach of the 
supply of gum 
lumber, and as 
close as possi- 
ble to the fields 
where the 
heaviest de- 
mand arises. 
Florida will 
need during 
the months of 
January, Feb- 
ruary, and 
March about 
2,000 carloads 
of these bas- 
kets, C u b a 
during the 
same period 
about 500 car- 
loads; Texas, 
and Arkansas 
follow with 
heavy de- 
mands, then comes Georgia. This article refers partic- 
ularly to the important invention of the ma- 
chine for making the Georgia till basket, and the other 
wonderful machines made by Mr. Horton for the 
manufacture of berry baskets and grape baskets can 
be touched upon only casually. The machines for 
making each of these different kinds of baskets are 
arranged on lines wholly independent of each other. 
Some of them have demonstrated new mechanical 
principles, and the Patent Office has allowed claims 
for new mechanical movements. 

Mr. Horton's latest improved machine for making 
the quart strawberry basket is remarkable for many 
things about its construction, but its great commercial 
value is undoubtedly its power of delivering over 
?0 completed quart baskets per minute. The latest 
mechanism for this machine was planned to turn out 
nearly 40 baskets per minute, but at this speed it was. 
found to be difficult to get the completed basket under 
all circumstances entirely cleared from the form be- 
fore the wood for the succeeding basket entered the 
machinery. Consequently to make a machine for 
steady commercial use, it was found necessary to 
slightly reduce the speed so that to-day the final quart 
strawberry basket machine is being put together by 
Mr. Horton at the machine shop in Elmira registered 
to a speed of 32 completed baskets each minute, or 
nearly 2,000 per hour. The earlier quart berry basket 
machines have progressed from a speed of 12 baskets 



per minute up to a speed of 22 baskets per minute, 
which are the ones now in operation by the Mergen- 
thaler-Horton Basket Machine Company people at their 
Paducah plant. These machines turn the four sides 
of the basket successively to the stapler, whereas the 
latest machine has staples on two sides, so that one 
turn of the basket completes the work. The company 
is expecting to have 20 of the latest machines turn- 
ing out baskets in good season for next year's berries, 
to prevent, if possible, the tremendous loss the growers 
experienced this year, and incidentally to add largely 
to its revenues. One girl operator handles this ma- 
chine. 

The machine for making grape baskets was quite 
fully described in these columns two years ago, and 
needs no extended mention here. In practical opera- 
tion in the factories its efficiency has been demonstrat- 
ed. It is scheduled to make 4,200 baskets per day, and 
actually can be depended upon for about 3,600 baskets 
per day with the varying skill of the operator. These 
baskets are of a much more substantial character than 
the baskets for peaches and berries. They have to 
be made strong enough to travel independently without 
being crated in freight cars. 

Mr. Horton has devoted a large part of his life to 
the inventions which are all controlled by the Mergen- 
thaler-Horton Basket Machine Company. In laying 
out his till basket machine, the basis of his calculation 
is the number of feet which the belt must travel while 




VIEW OF THE MERGENTHALER-HORTON BASKET MACHINE COMPANY'S PLANT AT THE INTERSECTION OF THE OHIO AND 

TENNESSEE RIVERS, PADUCAH, KY. 

one basket is being made, and before the next one is 
on the form. From this basis all of its movements 
are calculated, and are done with such nicety that the 
first till basket machine he made ran successfully 
the first day the belt was put on it. This is the more 
remarkable because this is the machine in which an 
absolutely new mechanical movement is used. 

The same mechanism which is used in making the 
oblong til! basket is to be applied to the manufacture 
of machines for making the square California fruit 
basket. 

The following description may, therefore, be con- 
sidered that of a typical machine: The body blanks 
for the basket are arranged in two piles in receptacles 
at one side of the machine, to which receptacles they 
are fed at intervals by automatic mechanism operated 
as soon as the supply of blanks in the receptacles is 
exhausted. A blank is lifted from each pile and de- 
posited on a die, one blank being placed crosswise 
of the other, and when thus crossed the blanks are 
carried by the die into position under a form of the 
general shape of the interior of the basket. Two 
bands for each basket are fed to the form, and, by a 
partial rotation of the form, are wrapped around it. 
After this the die is raised, causing the body-blanks 
which it carries to be bent around the form and to in- 
close those portions of the bands wrapped around the 
form. At this time the body-blanks are secured to each 
other by a staple driven centrally through the bottom 



of the blanks. The form is then further rotated in such 
manner as to cause the bands to be wrapped around 
the outside of the body-blanks at their upper edges, 
and then these bands are secured to each other and to 
the body-blanks by staples made from wire, just before 
they are driven, the nailing mechanism being so oper- 
ated as to give a relatively long stroke when attaching 
the bands to the long sides of the oblong basket and a 
relatively short stroke when attaching the bands to 
the ends of the basket. After the blanks have been 
bent around the form by the die and the bands have 
been attached, the die is lowered and carried away to 
one side to receive a new set of body-blanks. As soon 
as the bands are nailed to the body-blanks the basket 
is complete, and the form is lowered to deposit the 
completed basket in a chute, the basket being stripped 
from the form by hooks carried by the upper end of 
the chute. The completed baskets are stacked in the 
chute one above the other, and when a predetermined 
number has been reached, the pile of baskets is auto- 
matically removed from the chute and deposited upon 
a trough, from which they may be removed by hand 
or automatically. 

The form carries band-receiving hooks with which 
co-operate spring-pressed dogs that serve to hold the 
bands in the hooks. The hooks are mounted to turn 
about horizontal axes, whereby they may be at one 
time held up to receive the bands and at another time 
turned to permit the discharge of a completed basket. 

Gearing is pro : 
vided which is 
automatical 1 y 
actuated to 
move the hooks 
at the proper 
time. Plungers 
insert the 
bands into the 
hooks and en- 
gage a com- 
pleted basket 
and eject it 
from the form 
after the oand- 
receiving 
hooks have 
been reversed 
or turned 
downward. 
These plun- 
gers, it should 
be mentioned, 
are made to 
swing on hori- 
zontal axes, so 
that after they 
have completed 
their down- 
ward move- 
ment and com- 
menced to 
move upward 
they swing 
inward, so as 
to clear tire 
bands w h i c h 
have been 
made to en- 
gage with tiie 
form and also 
the bands 
which are be- 
i n g fed by 
the band-feeding screws. This swinging movement 
of the plungers is obtained by means of rods which 
are made to pass vertically through friction devices 
and which are pivotally connected with the plungers 
at points to one side of their pivots. 

How soon the company which controls all of these 
patents and machinery will be able to enter the Cali- 
fornia field is not known. It would seem that an 
equipment sufficient to take care of the growth of de- 
mand for all classes of fruit baskets east of the Rocky 
Mountains would consume all of the energy of tke 
big organization for two or three years. But these are 
the days of achievement, and it may be that the Cali- 
fornia field will get the benefit of Mr. Horton's genius 
before two years more. The foreign patents on the ma- 
chines invented by Mr. Horton are owned by the Em- 
met Machine Company and cover nearly every country 
on two continents where timber is grown of sufficient 
size and character to make this class of baskets. 

The inventions in basket-making machinery made 
by Emmet Horton, and before he died, by Ottmar 
Mergenthaler, of linotype fame, constitute an unusual- 
ly perfect safeguard against competition for the com- 
pany which owns them, because no other inventors 
have ever been able to make a basket machine success- 
fully, and Mr. Horton's inventions now have so fully 
covered the entire field that the company may well feel 
protected in every way by the possession of these pat- 
ents on these great inventions. 
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baffle it, stagger it, or what, to accomplish the 

best results without back pressure ': A. Any 
form of exhaust, chamber in which the force of 
the exhaust is divided and gradually expanded 
will deaden the. sound. S. What is the scien- 
tilio reason for the noise at the end of an ex- 
haust pipe of a gasoline engine? A. The noise 
of an exhaust is caused by its impact against 
the outer air. 9. is there any tiling gained in 
radial ing surface by having projecting ribs on 
gasoline engine cylinders V A. Anything" that 
expands the ai'r surface contact; with the cylin 
tier is a gain to air-cooled cylinders. The ribs 
accomplish the desired extension of air-cooling 
surface. 

(9450) W. A. K. asks: What books 
for instruction would you recommend to one 
who understands only the rudiments of elec- 
trical science and wishes to perfect himself 
in the ai'fV A. The books required for the 
study of electricity depend entirely upon how 
yon would study. If you would become an 
educated electrical engineer go to Columbia 
University and take the course. If that is 
Impossible, you m;>y be able to lake a cor- 
respondence course at some of the correspond- 
ence schools. (The International Schools, at 
Scran ton, I'enn., are very large and can fur- 
nish .you a good opportunity if you are de- 
termined to do good work.) It is hardly pos- 
sible by study by oneself to become an elec- 
trician. Contact with machinery, instruments, 
and men doing the actual work are necessary. 
There is so much which is not in any book 
which must be known. You Hay you wish to 
"perfect yourself: In the art." If that has its 
usual meaning that you wish simply to learn 
how to do electrical work, the best way to 
learn. I hat is to obtain a position in an elec- 
t viral shop and learn the art of making the 
apparatus; or in a construction company and 
leu ni the art of installing machinery, the line, 
etc.; or i ti a station and learn how to operate 
il. There are many lines of learning from 
whicli you must choose one, according to your 
means, and possibilities, of which you do not j 
gi'/H ik uiy nil inr.it r.ms. Lastly, if wha.f .you 
wish to leai-n is electrical science, you can 
then begin with books and study either with 
or without a. teacher, though fat 
a teacher. You might start w. 
Klementary Lessons," price ^2.00 
"Hawkins and Wallis' Dynamo," 
fa ke next "Thompson's Dynamo Klectric Mil- 
cliinery," price $7.50, and his other books; 
follow with "Crocker's Dlectric Lighting,'' 2 
vols., price ifli.00 ; after this might come Urn 
transmission of power, electric railways, etc. 
There are books enough to last for many years 
of si udy for the man studiously inclined. 

(9451) C. H. McC. says: Can you tell 
me whore I can find a description of the ap- 
pn rains used by Telsa to generate the high- 
tension currents with which lie was experi- 
menting a few years ago 7 I believe he called 
his machine an "oscillator." If there are any 
Si .-.i'L'Lkm KXTs describing these experiments 
plejise let: me know the numbers. A. We have 
published a description of the high frequency 
mil in our Si.'i'i'i.i^frvr No. 1087, which are 
will send for ten cents. The T'niied States 
I'heclrical Supply Company, Ml. Vernon, JN. Y., 
in tike the apparatus, both for general lug the 
chcl ricily and for the experiments, thus fur- 
nishing a. complete outfit which can be relied 
upon to do the work. These on tilts are very 
highly spoken of. 

(9452) O. II. says: Will you kindly 
inform me what is the best protection against 
ligb tiling for telephones, viz. : to protect the 
ringer, coil, and building 7 Would you advise 
"dead ends" or ground connection when the 
'phone is disconnected from the main wire 7 
Is t he lightning arrester now in use absolute 
protect ion 7 A. Lightning arresters, whicli will 
be furnished by the telephone company, are 
I be best protect ion for telephones from light- 
ning". There can be no such thing a.s "absolute 
protect ion" from lightning. 'Reasonable pro- 
tect ion is till that can be had. The usual 
light i ling a r rosier works through a grounded 
wire t .<> (he earth. We know of nothing bet- 
ter. Comparatively few instrument s are now 
burned out by lightning. 

(94r>3) H. M. says: You will very 
grea I ly oblige me by kindly answering t he 
following questions concerning "The Tesla- 
Thoiuson High frequency Coil" as described 
in Scil3NTiri(* A mkuican Srrru:Mi:\T No. 
10R7 : 1. Should wire known as m;:ignet wire j 
be used on the primary? on the secondary? 
A. It is better to use covered or magnet wire 
as it is commonly called, in winding all induc- 
tion colls, even when insulated with oil. 2. 
What kind of insulation should the secondary 
of I lie high tension trans, have'.' Will single 
col i on covered do 7 A. I ligb frequency coils 
are ordinarily insulated with oil. Double cot- 
ton covered wire is to be preferred to single 
covered wire •when large di ffe recces of poten- 
tial sue to be produced. :\_ TTow many 
pounds of wire are required for each coll of 
wire on the high tension transformers 7 
How many pounds will be required for the 
secondary of the high frequency coil 7 A. 
YVe have not the weight of wire at hand for 
the coils you intend to make. If is more com- 
mon lo specify the number of turns of wire. 
You can transform turns lo pounds approxi 
run iely by ca leu la I ing the long I h o f one turn 
in l he middle layers of the coil and multiply- 
ing by I lie lolal number of turns. A (able for 
copper wire will give y«u the number of feet 



per pound for any size of wire. 4. Will the 
increase in length of spark warrant an oil in- 
sulation? A. It is not probable that the coil 
will stand the strain except by oil in.siita.fion. 
Even then the insulation may be punctured 
frequently, but as soon as the oil closes in 
again the insulation is restored. 
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NEW BOOKS, ETC. 

Tut: Plajxetauy Systkm. A Study oi.' its 
Structure and Growth. By Frank 
Bursley Taylor. Fort Wayne, Indi- 
ana: Frank Bursley Taylor; London: 
C. D. Cazenove & Son, 1903. 12mo.; 
pp. 278; illustrated. Price .$1.50. 
Our author hist challenges Newton's theory 
of the moon's stability, on the ground that, if 
correct, it should servo as a basis for generali- 
zation, and should yield a law for the stabil- 
ity of inner satellites. This it has failed to 
do. The author then advances a new theory 
of stability which, he claims, does yield such 
a general law. The application of ibis theory 
accounts for the origin of the asteroids, the 
separation of the planets into two groups with 
the asteroids between, the position of the su- 
perior planets next outside of the asteroids, 
the greater masses of the superior planets, 
and tlie origin of Ha turn's rings. Tin; new 
hypothesis also leads to interesting explana- 
tions of various other J'acls and phenomena, 
such as the retrograde satellite systems of 
Uranus and Neptune, the inclination of the 
moon's plane to the earth's equator, etc. 

Systematic Pomology. By F. A. Wangh, 
Professor of Horticulture and Land- 
scape Gardening, Massachusetts Ag- 
ricultural College. New York: 
Orange Judd Company, 1903. 8vo.; 
pp. 300. Price, $1. 
The study and classification, of fruity is 
twec^^avy in order to make possible their most 
prolific development. Prof. Waugii, in his 
new book on this subject, gives instructions 
for I he systematic study and classification of 
our various fruits, which will be of value to 
fruit: growers, teachers, and al 
v estimators of this subject. Ti 
exhaustively of the methods 
fruits, of the perplexing system 
lure, of the practical and sclent i 
Hon of varieties, and of the judging and scien- 
tific laboratory study of all kinds of fruits. 
The book will be found particularly helpful 
to students who wish to learn more about 
pomology from practical self -investigation, it 
will also be of great service; to nurserymen and 
fruit growers, as well as of use as a laboratory 
guide and manual. Complete instructions re- 
garding the photography of fruits and the 
keeping of card catalogues of the same are 
among the valuable features of the book. 

D AifPFSCHNEiii.il a UN /ug fur 120 km. mitt- 

lere sttindliche Geachwindigkeit (150 
Km. -St. maximal). Von Dr. Ing. 
Heinrich Mehlis. Mit 10 Tafeln in 
Photolithographic. Zweite Auflage. 
Berlin: Verlag von Georg Siemens, 
1904. 
Notes on Ei.kctktc Railway Economics 
and Preliminary Encini;k,kin(;. By 
W. C. Gotshall, M. Am. Soc. C. E. and 
Am. Inst. E. E. New York: McGraw 
Publishing Company, 1903. 8vo.; pp. 
252. Price, $2. 
This hook is the outcome of a series of lec- 
tures which were given by the author at Le- 
high "Ihiiversity. It treats exclusively of high- 
speed interurban railways, faking up the sub 
ject at the preliminary office investigation of 
the probable earnings and expenses, and carry- 
ing it through track location and construct ion 
up to the completion and opera i ion of the 
road. Detailed statements of costs of opera- 
tion and their computation for different 
schedules are given, and the economics of such 
projects is thoroughly discussed. Full data re- 
garding train i-esiatance are given. 

Machine Design. By William Ledyard 
Cathcart, Adjunct Professor of Me- 
chanical Engineering, Columbia Uni- 
versity. New York: D. Van Nos- 
trand Company, 1903. 8vo.; pp. 285. 
Price $3. 
This book, which forms Part I. of the com- 
plete work, is devoted entirely to a 11 kinds 
of fastenings used in machinery. The hook 
is pracficn I in treatment, hut the theoretica 1 
side of the subject is also fully given for 
completeness' s;ike only, since this Hide of the 
subject has already been exhaustively covered 
by able writers. Hot h scion t ifio ti na lysis mid 
the records of practice are esseul ia 1 to suc- 
cess in the design of machine members ; but 
neither alone is i rusl.worlh y, as the fnrmor 
predicts only those st resses which prevMil 
under normal conditions and Igiu 
load, the rough handling, or Hi 
dents which the machine may ni< 
meet ing which, it should not f;s 
data show only (lie proportions win 
struct ors have given in specific cases 
and service, and empirical formula 
upon them may not give the desired 
the inherent limitations of these forma he he 
exceeded. The problem of design is one whose 
many dements vary continually in number, 
character, and mngnit ide ; and, for lis solu- 
tion, Ibeoretk-al analysis, precedent, rmd the 
ripened judgment of (lie designer are required. 
The work has been prepared with the co-opera- 
tion of many prominent engineers. Its chap- 
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ters Iron I; of shrinkage and pressure joints, 
screw fastenings, riveted joints, and. keyed 
and pin joints. All formula; and figures nec- 
essary J'oj- an adequate treatment of the sub 
ject, as well as a considerable number of 
il lust rations, diagrams, and tables, add to 
the value of the book as a work of reference 
for practical engineers. 

MlGTALLE'KtiK'AE ANALYSIS AINU ASSAYING. 

By W. A. Macleod, H.A., B.Sc, and 
Charles Walker, F.C.S. London: 
Charles Griffin & Co., Ltd.; Phila- 
delphia: J. P. Lippmcoit Company, 
1903. 8vo.; pp. 318. Price, $4. 
The present volume' is Intended to meet the 
requirements o f Anglo-Colonial schools of 
mines ; and while we always feel a book whicli 
is intended as a textbook for specified courses 
is hampered, still the present: volume appears 
to be an excellent one. Typographically the 
work is perfect, and the diagrams are very 
(dear. 1 1; is a book which we can recom- 
mend to those who wish to study chemistry by 
themselves. 

Ka iiavay Legislation in the Umtkii 
States. By Balthazar Henry Meye, 
Ph.D. New York: The Macmillan 
Company, 1908. :16mo.; pp. 329. 
Price, $1.25. 
The aim of this volume is to present a con- 
densed analysis of the private and public laws 
which govern railways in the Tinted States, 
and of import ant decisions relating to In tor- 
si a. U; commerce. The statements and com- 
ments are based upon actual analysis, and, in. 
a huge part, upon analytical tables of char- 
ters and laws enacted In I lie va l'ious States. 
These tables present so many typographical 
di'Ihulfies, it was not thought expedient to 
publish them. The author is Professor of In- 
stitutes of Commerce in the i hi i versify of 
Wisconsin, He has performed an exceedingly 
difficult fask, and the book should appeal to 
all thinking persons. 

C a shell's Popular ScteiSck. Vol. II. 
Edited by Alexander S'. Gait. Illus- 
trated. New York : 1904. Square 
8vo.; pp. 556. Price, $5. 

This second volume of ('assell's Popular 

Science is characterized by the same treatment 
which we had occasion to note in our review 
of the first volume. For the most part the sub- 
jects are confined to pure science, the reviews 
of applied science being conlined to electricity, 
photography, and the rifle. The articles are 
all of them written with a true regard for 
scientific accuracy, and are yet couched in 
such simple language that the man who makes 
no pretensions to scieiitilic knowledge can 
readily understand them. Their lengt h, more- 
oven-, tins been so calculated that they will 
not fatigue the attention. 

Radium ami Radio-Active Ei.emknts. A 
Popular Account Treated Experi- 
mentally. By' Leonard A. Levy and 
Herbert, G. Willi a. Illustrated. Lon- 
don: Peroival Alar-Khali & Co., 1901. 
12mo.; pp. 105. Price, 25 cents. 
Messrs. Levy and Willis have in this "book 
endeavored to give a popular and withal a 
scientifically accurate account of radium. The 
book may be said to accomplish its purpose, 
and to do credit to its authors. It is likely 
to be of interest to the man in the street. 
Although a compilation, in its way of the writ- 
ings of Curie, Ramsay, Uufherford, Elster, and 
Ueitel, the book never I he less presents a cer- 
tain originality of treatment. In our opinion 
the work may be commended, to those who are 
interested, in something more than the sensa- 
tional side of radio-active substances. 

The Widow's Mite a.nd Otiieu Psycho- 
logical Phenomena. By Dr. I. K. 
Funk. New York and London: Funk 
& Wasnalls Company, 1904. 12mo.; 
pp. 538. Price, $2. 
If anyone expects to find in Dr. Funk's 
book a scie.nt.ific exposition of spiritualism, or, 
indeed, anything at all that has not hitherto 
heen known, about spiritualism, he will be 
sadly disappointed. What Dr. Funk has done 
is to present an. impartial account of cei-tain 
spiritualistic experiences of his, which involved 
f'ne finding of the Jewish coin, called the 
"'widow's mite,'' t h rough t he spirit; of Henry 
Ward 1 leech or. Dr. Funk's disclosures a re no 
more remarkable than those of hundreds of 
other' invest igalors, a inong them men of the 
standing of Sir William Crookes, Alfred Kus- 
:-.e!l Wallace, Prof. My slop and Prof. .lames. 
Dr. funk himself nmkes no atiempi scienli- 
lie:i 1 ly to expla in the things t im t; he saw Of 
claims to have seen, con ion 1 ing him.se] f simply 
with a mere si a fern en t. of facts, from -which 
the reader is left, to draw his own conclusions. 
I Sondes narrating rhe story of the "widow's 
mite," I)?*. Fu.uk present s an in lores I ing ac- 
count of the work of other men. What ever 
may he one's opinion of the value of Dr. 
Funk's innuiry, one cannot bid: be impressed 
by his earnestness and his f;iirness. 

Ta sc 1 1 u.\ nur it deu Kkiecsklotte.v. V. 
Jahr^ung, 1904. Mit femveiser "Benut- 
Kung am' lichen Materials. Heraus- 
j-Ve^ehon \o;i B. Woyer, Kapitiin I out- 
nan i; a. T). Miinchen: J. F. Leh- 
mann's Verlag, 1904. Pp. 341. 
Oa pt. Wey o r's ne w h andbook contains 
pretty much The snme information as last 
ven r's volume. \\\> have had occasion to use 
his reference honks outre or less free, u en t !y 
ever since their publication, and have found 



them in every respect trustworthy and accu- 
rate. Indeed, in some ways his little volumes 
contain information not elsewhere to he 
found. Xolably is this true of the general 
data pertaining to Russia's Jh.il tic fleet, now 
in course of construction, to be found in last 
year's book. The events of Urn present war 
have naturally affected Russia's naval posi- 
tion to a marked degree. ('apt. Weyer has 
still listed even those vessels of the Russian 
navy which have been destroyed; but has 
clearly indicated their loss, in order that no 
reader may be misled. It has been Impossible 
lo note similar losses in the Japanese navy, 
because no official reports can be obtained of 
the damage sustained. 
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oxviie acid and making 

ilniuolka & Bolzano.. 
A. Zanner 

illiic poroxid, A. M. 



Acid nnilid-ortho 

indigo, s'lvn 
Acid ilium, silll'l 
Acids, forming 

Clover 

Adding machine, II. C. Diiugan 

Adding machine collecting mechanism, U. 

Air brake, .1. F. AIcElroy 7(Js,h:iV, 

Air liinkc pipe couplint:, T. F. Lord 

Ail- Pnike, railway, I'. Jaeobsoil 

Air molor, A. F. I.-i]|-soli 

Amiisriiu.il',: appanHus, il. N. ltidgway. . . . 

Animal trap, (i. ,1. .Miller 

Animal trap, .1. (I. .Smith 

AiiLinepiic cuinpeund, A. M. Oluver, 

7i;s,o(;i, 

Auger, earth, N. Krzig 

Automobile, steam, It. II. White 

Automobile steeling apparatus, lioenijr & 

Mci'ulIoue.h 

Ax handle Btrtligliteiiiiig apparatus, ,S. 1). 

Sullivan 

Back arid head rest, W. A. Weiss 

I'.adge or button, -N. Fisher 

Hails, etc., compound sheet material I'm- 

mauuraet.urina; gulf, F. Kompsha 11 . . . . 
Bunk roadster and remittance sheet, Fxline 

& JSourko 

Barber's turn, J. M. Kbaunban 

Barrel, F. Bosken 

Barrel, C. i'aonessu 

Basin, catch, T. I). Fierce 

Beam, combined steel anil concrete, .1. 

Brartmr, antifriction, V. I.. Bice 

BeariuK, roller, It. U Fllery 

Bed bottom. W. B. White 

Bid, folding, S. Holmgren 

Bed or seat, spring, II. & F. Kiimpf 

Bedspread, M. II. Fine 

Beehive doorway and door, (i. W. .lack- 
Beer, I'asi.eui-r/.iug,' K. Vv.-iguer 

Belt guide, II. W. Uniting 

Binder, loose leaf, I. Wide 

Bit. .See .Molding bit. 

Blank, (1. \V. Hrcue 

Blind rod clamp, ,T. F. Miller 

Block molding machine, J. \V. Sanderson., 
lilock signal and track switch operating 

device, V. K. Van- Trump 

Boat, life, K. I). .Mayo 

Boiler cleaner, steam, A. J. Selievees. . . . 

Boiler Hue cutter, .1. W. Faes.sler 

Boiler safely device, P. .!. Bock wood, 

Boilers, apparatus for circulation in, li. 
A Itma ver 

Bolt cutter, R. W. Slaughter 

Bookbinding machine, Crowe!! & Taylor.. 

Bottle, 1). M. Hall 

Bottle, non-retillable, T. If. Odell 

Bottle soaking machine, J. Schreibcr, Jr. 

Bottle stopper, T. S. Patrick 

Bottle stopper and fastener, IV MeMellalllio. 

Bottle washing machine, E. A. Bufkin 

Bottle washing machine, (',. 10. Tinielius. . 

Bottles, jars, etc., stoppering, F. i.eeourt. 

Box lid support, A. F. Vox 

Braiding machine, J. Lundgreli 

Brake and automatic stop device, J. I). 
Smith 

Brake pressure mechanism, automatic dif- 
ferential, J. Lord 

Brick facing machine, Smith & Ilunn 

Brick kiln, C. J-'. Kaul 

IH-ush, S. J. Ballard 

Brush breaker, O. Ilatlell 

Brush rack, tooth, <1. Howard 

Building construction, .1. T. Kytber 

Bundle tie, K. Walker 

Burial casket, E. A. Post 

Mutton, safety collar, L. Blake 

Candle, \V. Ehi-hardl: 

Call, combined tourist and automobile, It. 
Fox 

Cai. brake, Pfoser & Nehrcn 

Car couiiling, .1. A. llinson 

Car door, freight, A. L. Clunupion 

Car door, grain, W. I.. Sliiess 

Car, (liitnp, 0. W. -Meissner 

Car, dumping, A. V. Bernard 

Car fender, Fraser & W'cikly 

Car fender, L. ,\I. Maxliam 

Car fender, S. S. Hawloy 

Car, etc., fender. W. 1- Creeo 

Car haul safety device, Patterson & Acklio 

Car or hti-rv, stock collecting, ,S. W. 
Vaughen et al 

Car slarler. T. S. Linderman 

Carbureting lanip, .!'. .Maton ^ 

para'lus for dividing, II. Pratt . . .' 

Card case, W. S. Bracktle 

Card holding and exhibiting device, .1. 1). 

Carriage top, folding, II. 11. Robinso i 

Carrier svstein switch, .M. ('. Itichards. . 

Carton, inner srai, I.. K. Lee 

Casing clamping wrench, ,1 . (i. Winger 

Cement post, C. J.. & J. It. C.-itlierman . . . 

Chain wrench, ,T. .\I. Beams 

Chair back, ad iusta tjle. C. 0. Boberts 

Cliuck, A. A. North 

Cigarette wrapper tulles, machine for insert- 
ing cotton in, S. P. S. Rakowifzky • • ■ 

Chimp, M. [■:. llanler 

Clamp hook. Knibiis & Slei-relr 

Clock (outiief device, clecli-ic, Cai'istedi. & 
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7(58, r.c.:: 
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7C.8, l:;r> 
7C8. It.o 

7(18. II 1 

7(!8,"l..2 
7(i8,l:i7 

7(18, 118 1 

7(18,1122 

708,11-17 

7(18, r,2i 

7(18.r.2(l 
7(18,1 10 
7118. -1811 
7(18, 1 12 
7(18,180 
7(18, 1157 
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7bX.Ji.80 
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7o8, Hill 
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Clock, speed, K. II. jlclntvre 

Clothes hanger, F. T. .Tolinsoii 

Clothes rack, T. II. Ilarrell 

(Mot lies sprinkler, B. Livcugeod 

Coffee or si.iee mill, T. W. Kii-by 

Coke extractor, W. II. .MeConnell 

Collar, A. I.. Willunl 

Combing macliine, wool, 'I'. K. Lee 

Comtlasses, (I. I.e Blanc 

Computing machine, interest, 1. N. .Sweet. 
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Automatic 
Cross 
Feed 



Foot and 

Power 
Screw Cutting 

Lathes 



FOR FINE, ACCURATE WORK 

Send f(;r Catalo^:ie V,. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.V., U.S.A. 




Toledo *£■'"' ^ 5§ ^ * - r Ohio,U,SA 
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Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER 3IFGL CO. 

Hartford* Conn. 

Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 



TARE THE NICKEL. PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Hates and many unusual privileges. Special 
$lo.00 rate on certain dates. Full information on appli- 
cation to local Agents, or II. E. Payne, General Agent, 
291 Main St., Buffalo, N. Y., or A. W- Ecclestone, D.F.A., 
385 Broadway, New York. 



EVERY PART OF THIS DRILL 

has its voice in the matter of perfect work. 

Ooodell's Hand Drill 

embraces features never before used upon 
tools of this character. Double gears. Two 
speeds. One chuck. Capacity to % inch. 
(Jet our catalog. 

GOODE.LL-PRATT COMPANY 

Greenfie.fi, Mass. 





SOMETHING NEW! 

Our Hand IGNITER needs no 
batteries to --tart your gasoline 
engine. A few turns of the handle 

produces a large spark. Purchase 
one of these igniters and save trou- 
ble and expense with batteries. 
We cany a full line of Magnetos, 
Dynamos, etc. Write for catalog. 

THE CARLISLE & FINCH CO. 
233 E. Clifton Ave., Cincinnati, 0. 



Complete Electric Lighting Plant 



Price, $84.00 

Dynamo only, for eight IC-c.p. 
lamps, $26.00 ; lamps, wire, 
fixtures, etc., $8.00 ; just suit- 
able for resiliences, siria.Il fac- 
tories, yachts, etc. A strictly 
lirst-ciass<ruaraii teed outfit. We 
wind for any special purpose 
to order, usually without extra 
cost. Semi for bulletin No. 3. 

The Eibridge Electrical 

Mfg. CO., Water Street, 
KlbridEe, N. Y., U. S. A. 




THE M iL T ? fa *J? fEI8S KEROSENE 

and GAS ENGINE 

burns K EKOSENE cheaper and 

safer than gasoline. Automatic, 
simple, reliable. N o electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled !• 
dynamo for electric lighting, charg- 
ing storage batteries, pumping uiitl 
all power purpose a, 
A. IW1ETZ, 
12S-13S Mott St., New York. 

ADOPTED BY 

U. S. GOVERNMENT. 

Highest Award, direct coupled 
Generator Set, Paris Kx position, "1900. 
Gold Medal, Pan American Ex- 
position, 1901. Gold Medal, Charleston, S. C, Exposition, 1902. 




PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

a*e no experiment, as they Jfl 
are in successful operation ^p 
in all parts of the world. %^ 

Launches in stock. ^ 

fond for Catalogue. 
CALMER BROS., 

Cos Cob, Conn. 
New York Office, 186 Liberty St 





PAKSELL& W 



The Franklin Dynamo 

Furnished in parts for amateurs to 
put together. Output of 5 amperes 
and 11) volts. Just the thing for ex- 
periments or practical use. Will 
drive sewing machine or small 
lathe, or light six 6-eandle lamps. 
Rough castings, $350 ; partly ma- 
chined, $0.00; parts all machined, 
ready to assemble and wind, $8.50; 
Blue prints and directions with each 
set. Send for booklet No. 9. 
<:ED. 131L1S1 \V. 81st St., N. Y. €ity 



Induction (oils 

for X-Ray Apparatusand f^f^ 
Wireless Teleg- ^"FlP^lM 
raphy. Special Et*P§ }{*■*» 

Jump Spark ■"SfflWlil -----4 
Coil for Auto-ife^." S. 
mobiles and Gas 
Engines. 

E. S. RITCHIE «fc SONS, 




Brookline, Mass. 



DRILLING 
achines 



WtlLL m 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y, 



Concrete floor construction, F. J. Ly«ns . . 

Controller, II. L. Bachmaii 

Controller lever stop motion, I. B. .Smith. 

Conveyer, S. B. Beck 

Copy holder, J. L. Rivers 

Copying machine, letter, W. E. Peck.... 

Cork stopper, M. MoTituiUT 

Corn husker and chopper, J. Willmann, Sr. 
Corn, husking and fodder preparing ma- 
chine, F. Vojrosta 

Corn husking device, J. Barnard 

Corner protector, T. Scherf 

Cotton picker, J. K. Piper 

Cotton picker's grid bar, A. A. Sweet.... 
Crushing or pulverizing mill, E. C. Griffin. 
Crystallizing appara ms, E. von yeoman 



Cuff holder, II. 11. Walley 

Cultivator hiller attachment, H. M. Bur- 
dick 

Cultivator, straddle row, T. \l. Cameron.... 

Cultivator trip, spring, I. A. Weaver. . . . 

Current motor, alternating, M. Milch 

Current scries motor, constant, M. Tje- 
hlanc 

Current voltage, means for varying alternat- 
ing, J. lii'. Woodhridge 

Cushion frame, A. P. Morrow 

Cyclogeraniolidenacetone and making same, 
Merling & Eiehwede 

Desk attachment, W. B. Bridges 

Digging or dredging bucket, W. S. Fergu- 
son 

Disinfecting devices, door closer and check 
for operating, F. A. Martin 

Door check and lock, Kalh & Berger 

Door guide, sliding, E. T. Robinson 

Dour hanger, J. X. McCabe ..'. 

Draft 'equalizer, W. H. Livengood 

Draft equalizing mechanism, P. Hanson.. 

Draw gear and bufhiig apparatus, P. llien.. 

Drawer, box, or receptacle, hardware, etc., 
II. O. Amundsen 

Dredges, rotary cutter for hydraulic, E. 
T. Williams 

Drier track construction, W. P. llussey.. 

Drill Sleeve, It. A. Eachmanu 

Dropper. See Potato dropper. 

Dyeing and washing machine, C. Oorron.. 

Dynamo or motor suspension, M. Moskowitz 

Eggs, cream, vegetables, etc., beater, mixer, 
and masher for, W. Sturma 

Electric battery, 1'. J. Kainperdyk 

Electric circuit breaker, Lloyd <fc Wright.. 

Electric conduit box, D. Shea 

Electric controller, M. S. Ilorton 

Electric cut out, .1. C. Tournior 

Electric furnace, C. 0. P. de Laval 

Electric meter controlling means, W 
Pratt 

Electric snap switch, N. Marshall . . . 

Electric switch and circuit breaker, * 
Carpenter 

Electric switch and circuit breaker, 

Ilorton 

Electrical indicator, L. II. & (1. II. San- 
ford 

Electrical selecting or individualizing in- 
strument, W. S. Burnett 

Electricity meter, A. Blanchet 

Electrochemical apparatus connector, O. 1'. 
Fritchle 

Electromagnetic svvite-i, S. E. Stewart, 
Jt 
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Cyclopedia 



B. Stewart, 

mechanism, 



W. 



Electromagnetic switch, 

.Stewart, Jr 

Kinbroidernig machine triminin 

W. Bowden 

End gate, A. J. Allen 

Engine, VV. S. McKii nioy 

Engine cylinder, steam, A. L Williams... 

Engine starter, gas, 0. S. Billmau 

Engine vaporizer, internal combustion, C. 

J. Everett 

Envelop, W. W. Ormsbeo, .If 

Envelop feeding machine, E. Meier 

Essence extracting apparatus, E. E. Hand. 

L'xcavatiug machine, J. 1'. Gordon 

Expansion bolt, J. Jenkins 

Explosive compound, N. Ceipek 

Fabric splitting machine, duplex woven, B. 

.S. Smith 

Fabrics with fluid substances, machine for 

impregnating, 11. A. Mann 

Fan, rotary, S. S. Williamson 

Fanning mill, N. M. Bowen 

Farm implement, A. II. Jeffrey 

Feeder, automatic boiler, N. F. Roadhouse. 
Fence lightning stay, Reynolds &. Jenkins. 

Fence post, L. Kypke 

Fencing, machine for weaving diamond mesh, 

G. W. Whittingtou 

Filter, Selg & Guutrum 

Filtering apparatus, R. B. Turner 

Finger ring, G. W. Hutchison 

Fire kiudler, G. II. Lotspike 

Firearm sight, K. Tidemai: 

Fireproof floor or ceiling, J. Kahn 

Fish and game trap, combined, T. A. Cas- 

sels 

Fish hook, J. Hedluud 

Fluid tank indicator, F. E. Ballard et al. . 

Flushing apparatus, J. Denton 

Fluting device, II. S. Pease 

Folding box or crate, P. J. Ilealy 

Folding machine slit, II. K. King 

Fruit drier, S. L. Feathers 

Fuel economizer, E. Green 

Fuel feeding apparatus, tine, M. Priggi 
Furnace skip car or hoist, blast, S. 

Yaughen ot al 

Furnace top and charging device, blast, S'. 

W. Vaughen et al 

Fuse link, E. L. Simons 

Galvanic battery, A. J. Jacobsou 

Game apparatus, C. K. Probes 

Game apparatus, Norton & March 

Garment hanger, J. .S. Gager 

Garment holder, T. J. Fearns 

Garment supporter and fastener, J. II. & I. 

Taylor 

Gas cleaning apparatus, electrical, C. G. 

Ilardie 

Gas, manufacture of carbonic acid, W. J. 

Knox 

Gas valve, safety, P. L. .Salemi 

Gas washing mechanism, Hunt & Dole.... 

Gases, utilizing waste, A. Schutt 

Gaselier, It. T. Harris 

Gate. See End gate. 

Gate, W. II. Griffith 

Gearing, A. Plagman 

Gearing and controlling means therefor, 

variable speed transmission, T. B. Ren- 

nell 

Glass vessel, sectional, W. B. Fcmi 

Glass working machine, 1. W. Oolburn. . . . 
Glue or size, mnnufacturiug, 1'. Fargas- 

Oliva 

Governor, centrifugal, (.'. A. Faessler .... 

Governor, gasolene engine, D. ('. Stover 

Gravity incline machine, II. C. O'Rlenoss. 
Grinding machine, (wist drill, C, A. Chan- 
dler 

Guard, safety, W. K. Page 

Gun, spring, R. Braun 

Harrow, T. G. Davis 

Harvester and thresher, I.. B. Mack 

Hay rake, adjustable, W. E. Heed 

Hay raker and loader, W. J. Cook 

Hay tedder, II. M. Cosey 

Hay unloading device, Crawford & Iligby. 

Headwear, B. Brown 

Hitching device, J. B. Sweet land 

Hoop tightener, tank, II. Notthoff. 

Horse checking device, F. Rudolph 

Horseshoe, it. B. Price 

Hose binder, Mclntyre ik. Kagshaw 

Hose repairing lining, J. McKinley 

Hot water heater, C. C. Longard 

Hydrocarbon burner, f. Simon 

1 [ydrocarbon burner, P. Ulmann 

Hydrocarbon burner, Hunt & Mirk .708,307, 

Hydrocarbon burner, N. Edwards 

Incandescent filaments and mantles, manu- 
facture of, A. M. Plaissetty 

Indicating instrument, W. B. Potter 

Ink font, I. L Duvoiumrt 

Inkstand, J. F. Fitzsimmons 

Inkstand, G. J. Scngbuseb, reissue 

Internal combustion engine, L. Bayer.... 
Interrrupter, E. W. Kelly 
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708,072 
708, 1 23 
708,370 
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708,208 

708,207 
708,487 
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Valuable Books 
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REVISED anil EMERGED EDITION 

The Scientific American 

Of Receipts, 
Notes a>.r\d 5 
Qeries. V 
15,000 Receipts. 734 Pages. 

Price, $5.00 in Cloth. ««. 00 in Sheep. $(».50 
in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader. It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 
postpaid. 



TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarqed. 2 Octavo Volumes, 1,100 

Pf (( /< .v. IHiiJ WhfihutiuMf. Clolh Bound, Postpaid, 

$5.00. Half Morocco, Postpaid, SMii). Or 

Volih'me.H Sola Separately : ('loth. $3.00 

per Volume ; Half Morocco, 

$100 per Volume. 

EXPmitlMKNTAL SCIENCE is so well known to 
many of our readers that it is hardly necessary now to 
give a description of 
tliiswork. Mr. Hopkins 
decie'ed some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that ihe many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop 
meuts in wireless tele- 
graphy, for example, 
have been made. It, 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
s«rne 21)0 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it int» two volumes 
"~~*" handsomely bound in 

buckram. 

Practical Pointers 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS, 

An Elucidation of the Best methods Employed by the 

Most Successful Inventors in Handling Their Inventions. 

By F. A. CREHEE, M. E. 

144 Pages. Cloth. Price, #1.00. 

Home Mechanics 
for Amateurs 

This book has achieved an unparalled success in one 
week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make tilings the 
right way— the "only "way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first l o purchase. T lie first 
large edition is almost 
gone, order to-day. 

370 Pages S2o" Engravings Price Si. 50 
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APPLETON'S 

Cyclopedia of Applied Mechanics 

A Magnificent Set in Three Vols. 

Handsomely bonnd in half morocco, each volume contain- 
ing over Mlpwirs, until nmrlij SHOO i •!»r(TOto</s, 
Willi, jull explanatory details. 

^^ - >_^_ ^ Special Offer ! 

Heretofore the pub- 
lishers' price of this 
work has never been 
less than $22 50 and 
Bold only by subscrip- 
tion. We have se- 
cured a special edi- 
tion of this valuable 
work, and will box 
and ship, prepaid-. 
the three volumes to 
any address in the 
United States or 
Canada on receipt of 
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from us you save half 
"*" » ' the original price and 
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tified to by nearly 100,000 purchasers of this valuable 
work— technicians and mechanics who refuse to esti- 
mate its"value to them in their work by mere dollars 
and cents. 
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Iron and steel and their alloys, manufacture 

of, J. liaxeres de Alznguray. 708,551 t» 768,553 

.lar, J. M. Du liois 768,115 

Jar, etc., cover fastening, M. Ams 708,022 

Kneading board, L. 1). Patten 768,:J41 

Knife rack, H. Cary 708,200 

Knitting machine embroidering attachment, 

E. It. Thierfelder 708,003 

Knitting machine thread changing mechan- 
ism, circular, E. A. Hirner 708,270 

Knuckle pin support, G. Taggart, reissue. . 12,205 

Lamp, W. E. Porter 708,401 

Lamp bracket, E\ U. Hamilton 708,122 

Lamp filament attachment, electric glow, 

F. Fanta 708,173 

Lamp for photographic dark rooms, II. 

F. Swartz 708,088 

Lamp, incandescent electric, U. J. O'Brien.. 708,47!) 

Lamp, miner's safety, A. Wiedenfeld 708,407 

Lamp, oil, L.' Johnson 708,128 

Lamp, vapor incandescent, L. Liais 768,382 

Latch, C. B. King 708,5:Jd 

Lathe attachment, spinning, L. C. Kahl.. 708,183 

Lathe, woodworking, J. M. Kuebler 708,400 

Ledger or binder, loose leaf, E. C. Muckert. 708,150 

Lifting jack, W. A. Johnston 708.182 

Lightning arrester, C. A. ltolfe 708,100 

Linoleum, machinery for manufacturing pat- 
terned, P. Blaubach 708,211 

Liquid dispensing apparatus, coin controlled, 

A . F. Bradshaw 708,500 

Log loader, O. L. Raymond 7 ON, -102 

Log wagon bunk block, J. B. Capsbaw. . . . 70S, r,r>0 
Loom for weaving pile fabrics, W. G. 

Hartley 708,22:1, 708,224 

Loom for weaving velvet, W. G. Hartley.. 7(18,222 
Loom harness operating mechanism, C. F. 

Perham 708, 1 43 

Loom shedding mechanism, O. F. Perham.. 708,144 

Loom shuttle, self-threading, C. W. Frost. 708,218 

Lubricator, C. B. King 7(18,520 

Machine dog, M. B. Hill 708,454 

Mail box, F. L. Walsh 708,100 

Massage implement, G. Dittmar 708,523 

Match serateher, C. It. Wilsun 708, 104 

Mechanical movement, B. Hall, reissue.... 12,202 

Metal from ores, extraction of, C. IJ. Webb. 708,310 
Metal plates, producing composite, F. E. 

Cauda 708,204 

Milk can fastening and sealing device, It. S. 

Schruin 708,403 

Miter box, Folk & Teats 708,301 

Miter box, ,S. D. Hoy 708,457 

Mold, F. F. Cole 708,424 

Molding bit, II. It. Miles 708,23.4 

Molding machine. G. \V. Packer 708,071 

Molding machine, rotary, J. W. Sanderson. . 708,151 

Mortising machine, hinge, J. A. Mackenzie. 708,058 
Motion, device for converting, hi. C. North- 

rup 708, 1 38 

Motor starting device, explosion, C. It. II. 

Keetley 708,:{74 

Motors, limiting the speed of constant cur- 
rent series, M. I^eblauc 70S, 4 OS 

Mowing machine, P. Hanson 708.014 

Multiple cylinder engine, E. A. Jones.... 7(»8,40i) 

Musical instrument, automatic, 1'. Wei in. . 7d8,414 

Nail clipper, F. D. Sickles 708,083 

Necktie, M. F. Powers 708,200 

Newspaper holder and binder, G. Beclierer.. 708,50-5 

Nozzle, adjustable, T. E. Twist 708,005 

Nurling machine, L. A. Casgraiii 7U8,500 

Nut cracker, H W. Mather 708,002 

Nut tapping machine, /willing & Richards. 708, 503 

Nut wrench, J. \V. Winkclricd 708,501 

Oil burner, Hitchings & Ellsworth 708,280 

Oil can, A. O. Boleu 708,355 

Oil interceptor, T. R. Wingrove 708.415 

Oiling device, Ferris it Rousseau 708,0:58 

Oven, drying, Suppes &, Phelps 708,203 

Package, paper fastener, G. II. Cliff 708,423 

Packaging candies, etc., machine for, hi 

F. W. Wieda 708, 103 

Packaging machine, candy, E. F. W. 

Wieda 7<i8, 104 

Packing or cushion for shipping purposes, 

I. II. Walker 708,404 

Packing ring, jointed piston head, .1. 

Murphy 70S, I 30 

Painter's appliance, T. R. I lines 708,304 

Painting or liquid coating machine, auto- 
matic, O. W. Mills 708,203 

Paper ami making same, embossed wall, A. 

Leisel 708,055 

Paper cutting and folding machine, S. I). 

Ruth 708,484 

Paper, making, It. iS. Case 708,422 

Paper making machine, E. Waite 708,353 

Peat blocks, manufacture of, F. W. Gaerl.- 

uer 708,445 

Pen and pencil tray, I). C. Beckett 708, .'523 

Pen, drawing, G. Schoenuer. 708,153 

Pen, fountain, A. Ebersteiu 708,210 

Pen, recording, C. J. Manning 708,473 

Pen, ruling, E. A. Bagby 708,r.O4 

Photographic film holder, M. L. Schoebel.. 708,0.80 
Piano tuning hammer, I' 1 . E\ II. Goode- 

now 708,447 

Picker. .See Cotton picker. 

Pile fabrics, mechanism for cutting loops 

of, W. G. Hartley 708,225 

Piling mechanism, K. V. lluber 708,050 

Pinion housing, J. It. George 708,041 

Pipe coupling, O. Eisenhuth 708,350 

Planter, check row corn, Sechler & Kngel- 

king 708,081 

Plastic material, machine for making prod- 
ucts of, \V. E. Jaques 708,127 

Plow guide and draft attachment, L. W. 

Kausch 708,373 

Pneumatic carrier, C. II. Burton 708,030 

Pneumatic despatch apparatus, ('. II. Bur- 
ton 708,031 

Potato dropper, J. L. Smith 708,317 

Power transmitting device, I. Deutsch. . . . 7(>s,o::o 

Power transmitting device, G. R. Dean.. 708,114 

Printing press attachment, L. Andrion. . . . 708,023 
Printing press paper feeding mechanism, 

J. E. Tucker 70.8,247 

Printing press tyinpan, guide, and holder, 

J. W. Allers 708.021 

Propelling device, C. A. Manker 708,336 

Protractor, E. E. Court 708,420 

Pulp article, hollow, J. II. Rivers 708,307 

Pulp articles, apparatus for forming hol- 
low, J. 1L Rivers 708,300 

Pulp art.'cles, forming hollow, .1. II. 

Rivers 708,300, 708,310 

Pulp articles, machine for forming hollow, 

J. H. Rivers 708,308 

Pulp, forming stoppers, etc., from fibrous, 

J. II. Rivers 708,304 

Pulp stock, apparatus for treating, J. II. 

Rivers 708,:50<i, 708.310 

Pulverizer, soil, J. Dorsett 708,170 

Pump controlling means, W. Small 708,488 

Pump for air, water, or other fluids, rotary, 

J. Altken, reissue 12,259 

Pump top heads, bushing for air, W. A. 

Walker 708,000 

Pumping apparatus, A. C. K Rateau 708,070 

Punch, hand, (J. A. Huber 708,120 

Pyrazolone compound and making same, M. 

Ovorlach 7(58,308 

Pyrotechnic signal alarm and burning torch, 

J. C. Moore 708,005 

Rail bond, K. G. Thomas 70S.:; IS 

Rail joint, J. J. Sulkey 708,087 

Railway crossing frog, continuous, W. H. 

II. Elliot 708, 171 

Railway rail connection, G. J. Maringer... 708,001 

Railway rail fastener, G. W. Smith 708,243 

Railway rail fish plate joint, W. F. Rns- 

sert, reissue 12,201 

Railway rail, metal, J. Coughlan 708,518 

Railway spike. I. Copelaml 70.8,517 

Railway switch, F. L. Maurer 708 ,187 

Railway switch, T. A. Bowen 708,507 

Raihvav switches, apparatus for moving or 

shifting, L. II. Thullcn 708,204 

Railway tie, Kimball & Doyle 708,184 

Railway tie, R. R. Spoorc 708,340 

Railway tie, W. Frazer 7(58,443 

Railway tie and rail fastening device, com- 
bined, J. T. Griffin 7(58,448 

Railway track rail supporting stringer, IT. 

R. Keithley 708,220 

Railway track tic plate, .1. Snoidor 708,150 

Railway train telephone and signal appa- 
ratus, B. W. Snook 708,547 

Range, gas, Mills & Fiske 708,390 

Ratchet wrench, C. b. Uracey 768,220 
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Automatic 
Hand Winder 



tliefl 
work 
No. 1 
81.71, 
THE 



ever nroduced. Winds 
Most wire. Perfect adaptability for band or power 
wltb mandrel in v.se or lathe. Made in two sizes 
, capacity to 3-J ;2, $1.25; No. 2, capacity to 3-16, 

By mail. 
BEST TOOL CO., 75 Sherman St., Boston, Mass. 





Send For It To-Day 

You'll find it always convenient to 
have as a useful and instructive boob 

Montgomery & Co.'s Tool Catalogue 
The now edition has 704 pages and is 
copiously illustrated. Pocket size 6Mx 
\% ins. Sent by mail for 25c. 

M O N T GOM K K V * CO., 
"105 FVItoia St., New York City. 




ROTARY PUMPS AND ENGINES. 

Their Origin and Development. — An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings snowing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements I 1 0!l, 1 1 1 O, 1 1 1 1 . Price 10 cents 
each. For sale by .Munn & Oo. and all newsdealers. 

ORIGINAL BARNES 




Positive 
Feed 



Upright Drills 

10 to 50-inch Swing 



Send for Drill Catalogue- 
f| W. F & JNO. BARNES CO. 
jj (Established 1872) 

1999 RubySt., Rockford. III. 




The Breai\aLi\ Motor 

IS GUARANTEED 

14 H. P. develops rated power 
at TOO 11. P. M., develops 1(1 H. P. 
at SCO, and 18 H. 1'. at \W. Mo- 
tors are used for automobile, 
marine and stationary purposes. 
They are sure and quick to run. 

BRENNAN MOTOR TO. - Syracuse, N. Y. 





BARKER MOTORS 



Have more g-ood points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

Launches, Valves, Specialties. 

C. L. Barker, Norwalk, ct. 



Lackawanna Motors 

are Simple and Valveless. Easy to 
start and easy to operate. 

For automobiles and launches. 

3 t«*ii if. r. 

Cut shows Lackawanna Reversing 

(sai Device attached to our 6 H. P. marine 

motor. No reversing gear necessary 

LACKAWANNA MOTOR COMPANY 
51-61 Lei eh worth St. - - Buffalo, N. Y. 
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will contain these articles 
on the 

ST. LOUIS FAIR 



Royal Sleeping Cars in 1842 and 1904 
New York State at the Louisiana 

Purchase Exposition 
The Largest Dynamo in the World 



ALL ARTICLES FULLY ILLUSTRATED 

The Supplement costs 10 cents by mail 
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Iti-ceijit town or blank, E. K. Nadel 

Kfvordint;' oi- checking device for the move- 
ments of watchmen or others, A. Bopp 

Refrigerating systems, foreign gas extrac- 
tors for, P. W. Lamphier 

Register, L. I.inville 

Rheostat, I. Ii. Smith 

Rheostats, contact clamp for carbon, C. 
W. Lai-son 

Rolling mill leading spindle and coupling, 
M. M. Suppes 

Rolling mill shaft coupling, M. M. Suppes 

Roof, saddle, C. Loehle 

Rosette, A. 1*. Seymour 

Saddle, pneumatic harness, J. F. Plunder . . 

Safe, J. B. Boos, reissue 

Salt cellar, W. B. Fenn 

Sash fastener, H. C. Hettinger 

Scraper and dumping device, combined 
dumping, W. S. Deidrich 

Scraper, road, S. R. Johnson 

Screen. See Window screen. 

Screw driver, T. W. Fisher 

Scuttle cover lock, O. Adams 

Seal, snap, 11. J. Brooks 

Sewer, etc., mold, J. B. Blaw 

Sewing machine, hlindstitch, C. E". Iladley 

Sewing machine feed mechanism, II. C. 
Peters 

Sewing machine feeding mechanism, C. B. 
Hadley 

Sewing machine thread cutter, bag, E. 
H. Burghardt 

Sharpening mechanism, tool, C. Vogel .... 

Sheet feeding machine, H. K. King 

Sheet metal pipe machine, E. W. Edwards 

Sheet separator, pneumatic, C. A. Jnengst 

Shelving bracket, adjustable, F. Palfrey. 

Ship construction, C. G. Lundborg 

Ship's course indicator, C. P. Jones 

Shutter fastener, J. J. Quackenbush. . . . 

Shuttle, R. II. Sterrett 

Sign, J. Hotchner 

Him. vehicle destination, <!. W. IViice. 

7(18,192, 

Signaling and recording system, automatic 
train, Wood & Shamberger 

Signaling, submarine, A. J. Mundy 

Signaling, wireless electrical, M. I. Pupin. 

Signature gathering machine, C. A. Jnengst 

Signatures or sheets, curved plate for, C. 
A. Juengst 

Skins or hides, treating pickled or tanned, 
O. P. Amend 

Smoke consumer, W. I. Sherman 

Snap hook, W. P. O'Brien 

Soil treating apparatus, G. H. Adams.... 

Soldering pad, jeweler's, J. E. Whitten... 

Sound direction finder, submarine, A. J. 
Mundy 

Sound transmitter and receiver, A. J. 
Mundy 768,568, 768,570 to 

Spark arrester, W. S. Weimer 

Spark arrester and fuel saver, J. A. Craw- 
ford 

Spindle, V. Belanger 768,555, 

Spinning and twisting machine, G. W. Fos- 



ter 



it us, J. S. Ford. . 
ine, T. C. Drake. 

J. Mundy 

means for inteli- 



Spinning or twisting machine thread guide 
support, L. T. Houghton, reissue.... 

Spinning spindle, J. E. Prest 

Spirally wound tube, W. E. Williams 

Square, miter, R. A. Brenl 

Sleam boiler, G. Holt 

Steam engine, II. J. Staab 

Steam separator, J. Xaylor, .lr 

Steel, producing open hearth, H. Carlsson. 

Stone, apparatus for erecting buildings by 
molding artificial, ,T. .1. Dewey 

Sione blocks, press tor molding artificial, 
Rademacher & Boll 

Stool, P. Nash 

Stove, Lane & Allen 

Stringed instrument; pick, C. F. W. Seidol 

Suppositorv machine, P. J. Stokes 

Surfacing machine, portable, N. Hughes.. 

Swaging tool, A. Neilson 

Switch and lock movement, L. II. Thullen 

Switch block, I. B. Smith 

Switch stand, high semaphore, G. L. Mans- 
field 

Syrup, purifying, M'. Ivowalski 

Tag, B. G. Merrill 

Tank heater, W. A. Disotell 

Target apparatus, J. L. MeOuilough 

Tattooing device, O. Wagner 

Telephone, J. W. Kurtz 

Telephone exchange appar 

Telephone system, party 

Telephone transmitter, A. 

sifying, E. E. Rice 

Thoophyllio, making, F. Ach 

Thermostat, 0. L. Walker 

Threshing apparatus, L. B. Mack 

Tito gri\) vvead, pneumatic, II. I). Weed.. 

Tiro heating device, w. E. Henion 

Tire heating machine or apparatus, A. B. 
Drake 

Tire, pneumatic, G. II. Hastings 

Tobacco pipe, .T. D. Freeman 

Tobacco pipe, IO. II. Bowly 

Tongs, adjustable, J. W. Watson 

Tool bolder, self -tightening, E. S. Costa.. 

Tool locking device, pneumatic, C. F. W. 
A. Oetling 

Torpedo shells, safety device for oil well, 
E'rnst & Cupler 

Torpedoes or other uses, gyroscopic appa- 
ratus for steering, F. M. I.cavitt.... 

Toy, locomotive, D. P. Clark 

Track brake, electric, F. B. Corey 

Track fastener, C. H. Ttbhetts 

Train stop, automatic, L. H. Thullen 

Trap. See Animal trap. 

Tripod, A. R. Soklen 

Trolley, Sullivan & Ha rris 

Trolley cord brake and take up device, au- 
tomatic, E. H. Amet 

Trolley restorer, E. I,. Calahan 

Trolley, self-oiling, F. Hachmann 

Trousers hanger, H. F. Norton 

Truck, transfer, T. Fleming 

Trunk, sample display, J. E. Tandy 

Tubing or pipe joint, I). & F. Hurst 

Turbine, Eastm.ore & Freed 76S,4:i2, 

Turbine, compound, H. Wolke 

Turbine, steam, B. M. Dutton 

Twyer iron, E. Silcott .... 

Type casting and setting machine, J. C. 
& J. C. Fowler, Jr 

Typewriter, F. Sholes 

Typewriting machine scale and pointer 
mechanism, G. M. Kitzmiller 

Umbrella, T. II. Plante 

Universal joint, Speirs & Dey 

Universal joint, incased, C. W. Spicer.... 

Unloader. automatic, W. C. Riisl.rr.ter 

Valve, Ginaea & Isenberg 

Valve, air compressor piston, G. J. Ken- 
nedy 

Valve, gate, G. P. McArthur 

Valve, locomotive cut out, W. A. Engle.. 

Valve, pressure reducing, J. E. Taylor.. 

Vapor burner, A. H. Herron 

Vehicle draft mechanism, R. Ileltsehi .... 

Vehicle for running on roads or rails, motor, 
A. Collett 

Vehicle spring, C. II. Way 

Vehicle wheel, R. J. Cudmore 

Vendiug machine, W. Diebel 

Vending machine, automatic, C. A. Wagner 

Vending machine, coin controlled, A. Q. 
Allis 

Vessel safety keel, F. O. Stromborg 

Wagon, O. Olson 

Walking stick, G. J. Hennessy 

Warp beam tension device, G. Keller.... 

Washing machine, C. Dietz 

Watch cannon pinion, C. Kuenzel 

Watch movement, C. Kuenzel 

Welding apparatus, chain, ,T. W. Garland.. 

Wheel, F. II. Heitger 

Wheel guide, II. L. Stillman 

Whiflletree coupling, G. E. Miller 

Wind wheel and carousel, combined, J. S. 
Smith 

Windmill, M. B. Church 

Window or door screen, E. Christen 

Window screen, O. G. Woods 768,416, 

Wire stretcher, Taylor & Holle 

Wire stretcher, I. M. Warner 



768,3.79 
768,470 
768,199 

768,332 

768,201 
768,202 
7«8,,'{;i5 
7(18,242 
7fiS,145 
12,260 
7(18,439 
768,177 

768,428 
768,181 

768,441 

768,418 
768,511) 
768,025 
768,327 

768,540 

768,328 

768,111 
768,493 
768,375 
768,434 
768,462 
768,295 
768,269 
768,330 
768,195 
768,408 
768,17^ 

768,193 

768,502 
768,567 
768,301 
768,461 

768,463 

768,259 
768,082 
768,069 
768,257 
768,496 

768,573 

768,572 
768,255 

768,520 
768,556 

768,442 

12,263 
768,074 

768,107 
768,324 
768,178 
768,548 
768, 190 
768,265 

768,429 

768,345 

768,478 
768,052 
768,241 
768,214 
768,366 
768,395 
768,295 
768,197 

768,060 
768,130 
7(58. 064 
768, 326 
768,536 
768,413 
768,185 
768,039 
768,272 
768,569 

768,541 
768,533 
768,098 
768,473 
768,495 
768,226 

768,524 
768,278 
768,444 
768,508 
768.253 
768,113 

768,294 

768,564 

768,291 
768,268 
768,357 
768,410 
768,206 

768,154 
768,245 

768,260 
768,325 
768,121 
768,339 
768,275 
768,091 
768,228 
768.433 
768,210 
708,116 
768,546 

768,565 
768,315 

768,331 

768,298 
768,200 
768,407 
768,302 
768,042 

768,465 

768,393 
768,172 
768,246 

768.125 
768,096 

768,515 
768,162 
768,169 
768,271 

768,412 

768,258 
768,085 
768,141 
768,452 
768,464 
768,430 
708,289 
768,290 
768,219 
768,047 
768,157 
768,476 

768,084 
768,03,3 
768,514 
768,417 
768. 1 60 
Y68.252 



Edison Gold Moulded 
Phonograph Records 

Thirty=five Cents Each 



ANY ONE MAY NOW OWN 
AN EDISON PHONOGRAPH 
THE UNRIVALLED ENTERTAINER 




S 



Dealers eve: y where or write for Booklet to 
NATIONAL PHONOGRAPH CO. 
^^^^— Orange- New Jersey ^^™^— 

New York Chicago San Francisco 



^ 



The Apples 

.For Gas Engine!*, Launches, 
Automobiles, etc. 

No more belt, battery a.id coi 

troubles. Dirt and waterproof. 

1 attached, increases power ant 

speed. Send for full oartiuu.ai's 

our storage batteries, spark 

Is, timing devices, spark 

I pings a»d magnetic plugs, sine 

all kinds of ignition apparatus 

The I>ayton Eleetrlcal Mf's, Co. o ^ fc "* 5 ^,rj) 
98 Reibold Bldg., Dayton, Ohio. ^PARftE*^ 





1 



lilllif 

Will pulverize all kinds of milling 
ore. It is economical in fhe use of 
power ; will reduce to forty mesh 
10 to 15 tons per day ; operated by 
steam or compressed air. ('an be 
installed at small cost. Is equally 
efficient for large or small plant. 
Prospects can quickly be made 
paying properties by the use of 
The Ideal Stamp and suitable 
concentrating table. 

THE IDEAL COMPANY 

89 State St., Boston, Mass. 

The ilendric&Bolthoff 

Mfg. and Supplu Co.. 

Denver, Col., General Agents 



STEEL BOLLS 

for flattening wire for all purposes 

UST" Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 




The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 

capacities. Write for catalog. 
THE ARHSTRONG MFG. CO., Bridgeport, Conn. 

New Yorlc Office, 139 Centre Street 




THE BERKEFELD FILTER 

The Standard of the World. 
The only filter removingtyphoid 
and cholera bacilli from the 
water. Tested and i'ecommended 
by "liiic:ei']"olo;cists ail over the 
world. The greatest invention in the fil- 
ter technic during tlie last ten years. 
The filter gives water in small and large 
quantities according to the sizes. Easily 
cleaned, filter cylinders sterilized bs T 
boiling in water. Send for circulars t.i 
BERKEFELD FILTER CO. 
4 Cedar Street* New York 




Yankee Spark Plug, $2 

FOR. GAS ENGINES 

Cannot carbonize or short circuit. Com- 
pression end cleans point at each ex- 
plosion. Guaranteed, ^Everything for 
the Automobile, Bicycle and Motor Boat. 



Do you want an automobile you can drive 
year in and year out without constant 
worry? Do you want a machine that has 
few parts, and ai! of them instantly accessi- 
ble? Do you want to understand intelli- 
gently the operation of every part in an 
hour's time? Then, you want to buy any 
one of the six models of 

Model "H" $850 at the factory 

Model "H." here shown, will carry four 
people anywhere any car can go. It has full 
elliptic spring;', two powerful brakes, 28-in. 
wheels, 3-in. tires, 8l-in. wheel base, large 
cylinder, 7 actual h. p. engine, two lamps 
and horn, detachable tonneau, and sells tor 
only $S50 at the factory. 

Six different models, &750to $1,350 
at the factory. Write for new Art 
Catalogue and "A Little History" 

THOMAS B. JKFFKRY * COMPANY 

Kenosha, Wisconsin, II. S. A. 

Chicago iiranch, 30'2-?.04 Wabash Avenue 

Boston Branch, 145 Columbus f> 



Large Contracts 
=Solicited— 



Our factories are so numerous and 
so completely equipped that we can 
compete successfully on large con- 
tracts—such as sheet steel stamp- 
ings, general manufacturing and 
machine shop work. 

Pope Manufacturing Co. 



21 Parh Ro 



Ns 



rK City 



Two Models 




1904- Tonneau 



1904 Light Touring Car 



Haynes 

AUTOMOBILES 



Big Free Catalo 




IM MEDI AT R 1>KLI V K II I ES 
Y^E originated the two cylinder opposed gas 
engine the only simple engine free from 
vibration) and have brought it nearest to per= 
fection. Others have imitated but never equaled 
it. Get the Catalogue. 

HAYNES=APPERS0N CO., Kokomo, Ind., U. S. A. 

The Oldest Makers of Molar Cars in America. 

Members of the Association of l.ic-iisi-il AutoiueiljiU; Manufacturers. 



80c Our Exhibit at the St. Louis Vh*j 



The Best 
Dry Battery 



AUTOMOBILE 
SPARKING 



'J E. J. WILLIS CO. 



Beeko Spark Cell 

4 Cells S1.25 
J. II. BUNNELL. <fc CO. 

2 Park Place, New Yrok I Electrical Manufacturers 20 Park Place, NEW follK 



Do You Want Gool Information Glieap ? 



Write to us and we will refer you to a Scientific Ameri- 
can Supplement that will give you the very data you need. 

Scientific American Supplement articles are written by 
men who stand foremost in modern science and industry. 

Each Scientific American Sut-puEment costs only 10 cts. 
But the information it contains may save you hundreds of dollars. 

Write for a catalogue of Supplement articles. It costs 
nothing. 

Act on this suggestion ! 

MUNN & COMPANY 

361 Broadway, New York 



September 3, 1904. 



Scientific American. 
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nds held down 
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poor positions to rise to butter 
,lar1es and .situations. Your chance to rise is just 
as j*ood as others. Write for our free illustrated 
book, "Can I Become An Electrical Engineer?" 
M e teach by mail, f^lectrieal Engineering, Me- 
chanical Engineering, Sin am Engineering, Mechan- 
ical Drawing, Electric Lighting, Electric Railways. 
ELECTRICAL E\G!NP,RR INSTITUTE, Dept. 
A, 240 West 23rd St., New York. 



BLISS ELECTRICAL SCHOOL 

214 G Street, N. W., Washington, D.C. 

Offers a theoretical and practical courue in EXEC 
TRICITY complete in one year. Students actually enn- 
struct Dynamos, Motors, etc. Twelfth year opens Seu' 
tember 28. Send for Catalog. 




ELBCTKO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from u battery, and 
which would ha^e sufficient power to operate a foot 
lathe or any macMue requiring not over one man pow- 
er. With 11 figures. Contained in SCIENTIFIC AMER- 
ICAN Supplement, No. <i4l. Price 10 cents. To he 
had at this office and from all newsdealers. 



WE BUILD MACHINES 

We have tbe advantage of having a large and 
perfectly appointed shop in a town where ex- 
penses are very light; and our customers profit 
by it. We are expert designers »f experimental 
machinery, and are equipped to manufacture in 
quantities. 

MARVIN & CALLER CO., 
Dept. L. Canastota, N. V. 



KENT POCKET METERS 

Automatic Volt- Ammeter 

!s designed and calibrated espee- 
illy for testing batteries on eras 
Wine automobiles and launches 
ind for any other use of likeca- ; 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
most convenient, and complete 
batterv tester on rhe market. 

Volt-Ammeter $0.00. Amperemeter $5.00. 

Atwater Kent Mfg. Works, 110 N. nth St., Philadelphia, Ta 




50 Years' 
Experience 




Tra.de Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Hanobook on Patents 
sent free. Oldest asrency for securing patents. 

Patents taKen through Mitnn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Term*, $3 a 
year; four months, $L Sold by all newsdealers 

MUNN & CO. 361 B "»*»». NewYork , 

Branch Office 626 F St. Washington; D.C. ' 



Woven bag, Kniblis & Sterrott 708,378 

Woven fabric for underclothing, etc., Lots 

& Simons 708,387 

Wrapping machine cutting mechanism, C. 

Owens 708,070 

Wrench, O. Purucker 708,075 

Wrench and pliers, combined, E. L. Thomp- 
son 708, 101 

Wnrtzilite, treating and dissolving, F. M. 

Whitall 708.101 

X-ray tube stand. G. li. Ilogan 708,048 

Zinc or other snlfids from their ores, ex- 
tracting, G. I). Delprat 708,035 



DESIGNS. 

Bowl or similar article, C. E. Ilaviland . . . . 37,007 
Clocks, pictures, or similar articles, frame 

for, A. E. Seligcr 37,104 

Cup or similar article, C. E. Ilaviland.... 37,000 
Dish or similar article, C. E". Ilaviland, 

37,lol, 37,102 
-Tug, pitcher, or similar article, C. E. Ilavi- 
land 37,09,8 

Pencil holder, II. Y. Otto 37,1104 

Pitcher .r similar article, C. E. Ilaviland, 

37,000, 37,100 
Plate ol" similar article, 0. K. Ilaviland.. 37,095 
Plate, tray, or similar article, C. E. Ilavi- 
land 37,103 

Sewing, stand for articles used in, J. J. 

Xavo 37,105 



0. MANtl&CTURING. 

DIES and STAMPINGS TO ORDERj 

SPEC'L MACHiSfRY- MODELS-EXPERIMENTAL WORK! 

DROP FORGING DIES AND DROP FORGINGS. f 

HARDWARE SPECIALTIES btc.MANF'D.TOOROEH.SEND SAMPLES' 

OK ORAWfNCS FOR ESTIMATES- W#|TE FOS OUR. BOOKLET. 

; THE GLOBE MACHINE." & STAMPING CO. 

9TO HAMILTON ST.. CLEVEL AND,~,0 H I O. 



JuLX t L iJ LUl il ^O Corliss Engines, Brewers' 

and BottiL'i> Machinery THE VIL.TER 
MFG. CO., 891) Clinton St., Milwaukee, Wis 



eHEMIGAL EXAMINATIONS SlUk 

DR. H. ('. STiKFEI,, Bissell Block. Pittsburgh. Pa. 



MRRPIQ * EXPERIMENTAL WORK. 
iflUULLO Inventions developed. Special Machinery. 
E. V BAILLARD, Fox Bldr... Franklin Square. NewYork. 




TRADE MARKS. 

Agricultural machines and extra and repair 
parts and pieces therefor, certain 
named, International Harvester Com- 
pany of America 43,238 

Baking powder and cooking soda, Southern 

Soda Works Co 43,223 

Boots and shoes, leather, W. A. Weis 43, 220 

Car doors, certain trimmings for freight, 

Camel Company 43,236, 43,237 

Cathartics or laxatives, N. D. Haskell 43,243 

Chemical compound for certain named pur- 
poses, J. B. Daniels 43,229 

Cutaneous preparations and remedies, It. 

Reiss 43,227 

Flour, wheat, N. Blaustein 43,230 

Fruit syrups and extracts, crushed and 

placed fruits, Pohlman-KIpp Co 43,224 

Leather, lace, American Lace Leather Co.. 43,221 
Medicinal preparations, certain, J. It. I'lan- 

ten 43,225 

Medicinal preparations in capsules, certain, 

J. R. Planten 43,220 

Musical instruments, certain named, L. C. 

Smith 43,218 

Pencil sharpeners, Guhl & Harbeck 43,231 

Pharmaceutical preparations, certain, I). 

W. Burton 43,241 

Pillows, O. B. Starkwatber 43,222 

Publications, Atchison, Topeka & Santa Fe 

Railway Company 43,219 

Razors and razor blades, Gem Cutlery Co. . 43,232 
Salt, 'evaporated, North American Chemical 

Company 43,240 

Salve, (). II. Ilitz 43,242 

Steed and tools made therefrom, speed cut- 
ting:, William Jessop & Sons 43,233 

Steel and tools made therefrom, speed cut- 
ting, J. J. Saville & Company 43,235 

Steel in certain named forms, William Jes- 
sop & Sons 43,234 

Surgical dressings, B. I. Wiener 43,228 

Tooth filling and manufacturing of artificial 

teeth, preparations for, Klewe &. Co.. 43,230 



SETS OF CASTINGS OF 

MODEL ENGINES 

~ BEND ID'* FOR 1ZG PAGE 
ILL. CATALOGUE. 

^ALSQ TOOLS 

GirAR WH1TELS.& PARTS OF MODELS 




^SSWo^N &. VW&WVNN*^ 



Removed to 188 Milk Street. 



MODELS ircmcAGO model works 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York. 



We manufacture Metal Spe- 
ciALTIESof all kinds, o order ; 
largest equipment; lowest pric- 
es. Send sample or FD C C 
model for low estimate and best expert advice rilbL 
THE EAGLE TOOL CO. Dept. W, Cin'ti, O 




LABELS. 

"Absorbent Linen Flax-Fleece," for absor- 
bent linen, Norfolk Linen Company... 11,.'S22 

'"Broino-rrotolino (Davis)," for chemical 
compound, Davis Pharmaceutical Com- 
pany 3 1 ,338 

"Cur-Wi-Co. Georgia Kisses," f<ir candy, 

Cargill-Wight Co 11,326 

"Goo Goo Poultry Food," for poultry food, 

A. J. Goclahauser 11,330 

"HeinJ! India Relish," for relish, II. .T. 

Heinz Company 11,334 

"Heinz Preserved Sweet Gherkins," for 

pickles, II. J. Heinz Company 11,332 

"Heinz Preserved Sweet Mixed Pickles," for 

pickles, H. .1. Heinz Company 11,333 

"Hyde Park Butter," for butter, W. D. 

llanford 11,327 

"I-Am-A," for cigars, Reason & Zengerle. 11,323 

'Lipton Teas," for teas, T. J. Lipton.... 11,331 

"Lipton's Perfection Coffee," for coffee, 

T. .T. lilpton 11,330 

"Mayville Perfecting Surface Offset Paper," 

for paper, (1. W. Millar & Co 11,320 

"Mustard," for prepared mustard, II. J. 

Heinz Company 11,335 

"Noxit," for preparation for the breath, 

Noxit Chemical Co 11,325 

"Preservalino, a Perfect Preservative for 
All Kinds of Pure Food," for a preser- 
vative, Preservaline Manufacturing 
Company 11,337 

"Rising Star," for baking powder, Wabash 

Chemical & Baking Powder Co 11,320 

"Sainarvtanin," for liniment, M. Wyzykow- 

ski 11,330 

"Schratz's Oriental Bath Powder," for bath 

powder, V. E. Bchratz 11,324 

"Tenderfoot," for hosiery, .1. II. Clark... 11,321 

"Vaudella," for flavoring preparations, 

Wlllson Bros 11,328 

PRINTS. 

"Adler Fall Creations," for men's apparel, 

David Adler & Sons Clothing Co 1,000 

"Adler Juvenile Clothes," for clothing, 

David Adler & Sons Clothing Co 1,007 

"An Awful Sight," for shoes, Brown Shoe 

Co 1 ,050 

"Bee Ware of the Boos," for shoes, Brown 

Shoe Co 1 ,002 

"Brown's Blue Ribbon Book," for shoos, 

Brown Shoe Co 1 ,058 

"Jack and Jill," for shoes, Brown Shoe 

Co : 1 ,057 

"Jane and Buster," for shoos, Brown Shoe 

Co 1,055 

"Little Betty Blue," for shoes, Brown Shoe 

Co 1,053 

''Little Boy Blew, ' for' shoes, Brown Shoe 

Co 1,001 

"Little Tommy Tucker," for shoes. Brown 

Shoe Co 1,005 

"Now This Little Book is Through," for 

shoes, Brown Shoe Co 1,050 

"Polly Wants a Blue Ribbon Shoe," for 

shoes, Brown Shoo Co 1 ,054 

"Rapid Results," for signs, Charles W. 

Shonk Company 1,070 

"Royal Granite Steel Ware," for steel- 
ware, National Enameling & Stamping 

Co. ...: 1,000 

"The House that Jack Built," for shoes, 

Brown Shoe Co 1,000 

"Trois Fontaine Litliia Water," for lithia 

water, J. II. Ogburn 1,008 

"What Kind of Shoos Does Billy Wear?" 

for shoes, Brown Shoe Co 1,003 

"Where Are You Going. My Pretty Maid?" 

for shoes, Brown Shoe Co 1,004 



■-Dies, Tools, Models and Special Machinery; '■; lt™>4wX?%. 

UOSFT A ^ <>i *>i^ © J 5 * 



DRYING MACHINES. 



S. B. WORRELL 
Hannibal Mo. 



SPLITDOR^SPARK COILS 

-"*--*"*-'25 VANPEVVATERST.N.Y "r***?^ 



HOW TO MAKE. A Dyna- 
mo, Storage Battery, Telegraph 

Instrument, Electric Bell, Motor. 5 Books, 10c. eacb. 

BUBIER PUBLISHING CO., Box S. LYNN, NIASa. 



ELECTRICITY 



SSSfiS HARDWARE SPECIALTIES 

Contract Manufacturers and 
will market articles ol" merit 

L0RIMER MFG. CO.. 153 S. Jefferson Si„ Chicago, III. 



Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will b e sent t o you o n request. 
KNICKERBOCKER MACHINE W«KKS, Ine., 
8-10-13 JiHicN Street, I\ew York. 



TYPEWRITER HEADQUARTERS 

I 332 Broadway, New York, sell all mates under half-price. Don't buy 

i before sending for samples of writing, prices, exchange and unprejudiced 

1 advice. Immense stock for selection. Shipped for trial. Guaranteed 

i first-classcondition. Dealers supplied. 

i __ . _ - 

Learn Watchmaking 

1 bo ?ou te at n L h n 1 e' by Correspondence 

:. C The DeSelms Watch School, Attica, Ind. 



GENTLEMAN, WHO HAS KEEN 
five years in the Dutch East Indies, 
dealer in ironware, machinery, steam ap- 
pendages, gas pipes, fittings, and kindred 
articles, going to Holland in the early part 
of 1905, seeks manufacturers who are will- 
ing to give him a depot or agency to repre- 
sent them as well in Holland as in the 
Indies. Has wide connections with large 
firms and sugar manufacturers in the Indies. 
Address A. A., 

Care of H. van InCEn, 
Bookseller, 

Soerabaia, Java. 
Bank references : Ned. Indie Crediet en 
Bankvereeniging, Keizersgrachtz, Amster- 
dam ; also under letters A. A. 



RELIABLE MAN WANTED 

A prominent Cereal Food Company will contract with 
a thoroughly reliable man tor two years at $150 per 
month, together with commissions and office expenses. 
Highest references required. 

Address AUDITOR, 

Box 4T;i, Bellevue, Mich. 



JU AT M E S 

First-class tools at reasonable prices. We build 
foot and power lathes firm 9 inches to 15 inches. 
Sensitive drills, emery grinders and wood lathes.. 
Write for complete catalog. We guarantee to 
interest you. 

The CiirrolI-JiimieHon Machine Tool Co. 
Batavia, Ohm- U. S. A. 




Eclipse Pocket Ammeter 

for general battery testing. to '2 amperes. 
Flexible cord attached and contact spur in case, which 
is drawn back into ease, when carried in pocket. 
Size of watch and very lightweight. Can be used in 
nnv position. Particular) v designed for Auto. use. 
Price #5.00. 

ELDREDGE KLECTRIC M ' G. CO. 
£37 Main St., Springfield, Mass. 




BARGAINS IN MARINE ENGINES. 

%H. P. to 80 ii. P. 2 and 4 cycle. tingle, double, triple and 4 cylin 
ders, auto marine and working engines. High and low speed. The hts 
on ihe market for auto, speed or racing koats. launches, cruisers and 
auxiliary yachts. We also manufacture the only true Solid Reversible 
Propeller Wheel, the best wheel in the world. Write for full descriptive 
catalog B, Agents wanted in every country. 

Michigan Motor Co., Grand Rapids, Mich. 




SPRING HUB 



for Bicycles, Motor 
Cycles, Automobiles, 
Holds several World's Records lor speed. 
""""■fl Relieves and breaks jar below the axle, 
; gHp55 thereby saving at least half the wear on 
;"*!,• tire. Absolutely guaranteed. 

%Si Trunk So hi n Hz A- Sons 

& 50(t :ii'-! (h-k-aris St.. - - Chicago, III. 



Boiler Compound frauds ! 

To prove your compound to be a fraud, and to demon- 
strate the perfection of this machine, we will send you 
for a thirty days' free trial, The Dean Boiler Tube 
Cleaner. 




^'a*^\:: 




We have removed barrels of scale from water tube 
and return tubular, compound cleaned, boilers. Write 
for " Economy in the Boiler Room.'' 

WM. B. FIERCE CO. 
319 Washington Street, Buffalo. N. Y. 



free 

teach 

Dept, 




Easier, need attention only part of 
time, brin^ big price*, liaised in one 
month. Attractive for poultrvmen, 
farmers, women. Send for FREE 
BOOK liET and learn this irr.nurnscly 
rich home industry. 

jab Co., 2-9 Atlantic Ave., Boston, Mass. 




The Painter Prefers 3 

Pattern's Sun-Froof Paints because they stand the ^ 

strong light of the sun without blistering, crack- ^S 

ing or peeling. He has a warm feeling for ^S 

PATTON'S 1 

SUN-PROOF PAINTS | 

butOldSolhas a chill every time he touches them. They are abso- -«g 

lutely sun and weather-proof. It saves five years of trouble just to ~"jj 

specify Patton's Sun-Proof Paints. Valuable Paint Book mailed -^m 

free on application. It tells a lot about paint that you ought to ""^ 

know. Write for a copy. — ^ 

PATTON PAINT COMPANY, 227LakeSt., W!ilwaukee B Wis. j3 

Pittsburgh Plate Glass Co., General Distributors. ~^ 



A printed copy of the spedfleation and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 18G8, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date he 
riven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now he obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular* 
iddress Munn & Co., 361 Broadway, New YorL. 



JEFFREY 



ELEVATING"C0NVEYING"P0WER TH n E ^7MFG.co. 

Transmission--Screening--Dredging-Coal Cutting colcmbus, Ohio, u.s. a. 

Drilling--Hauling--Washing Machinery. new yprk dknveu 



11 



12 



O rny friend, 
j\s money / 



SULWEG -LYTTON 



'10 



4ii 



Every Elgin Watch is fully 
guaranteed. AIL jewelers have 
Elgin Watches. "Thnemakers 
and Timekeepers." an illustrated 
history of the watch, sent free 
upon request. 

Elgin National Watch Co., Elgin, III. 



\EIlGIN 

TIMET 

is used Jby those 
u/Aose minutes 
are most 
vaiuaib/e 
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Scientific American. 



September 3, 1904. 



IT you do not investigate the WINTON before you 
buy a motor car you will not get its equal. Completely 
equipped, $2,500 f. o. b. Cleveland; without top, 
S3, 300. Prompt deliveries. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 

Orient Tonneau Car 





W. L. Douglas 



$3.50 SHOES 



Speed tweniy miles per hour. Will climb all ordinary 
grades. The best car for the price in the world. 

Write for catalogue 

WALTHAM MANUFACTURING CO. 

W^alttiam, Mass. 
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Motor-Cycles, Attachable Outfits 

— AND — 

Gasoline Motor Castings 
for Bicycle, Automobile, Marine 
or Stationary, from \\£ to 10 □. p. 
Send 2-cent stamp for catalogue 

STEFFEY MFG. CO. 
3t30 Brown St.. 1'hlla., Pa. 



r\TpX~7 Runabout 
JJ1L 1 L, Searchlight 




With Self-contained 

Generator is the 

Headlight for 

Small Cars 



it i 
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holds % lb. of cariide, 
runs 10 hours with one 
filling, and can be turn 
ed out and burned again 
and again without ma- 
I eiial waste of carbide. 
Simplest construction 
of any Acetylene Lamp, 
an certain in operation. 
Send for circular. List 
price $80.00. Sold 
by all live dealers. 

Established 1840 
K. E. DIETZ COMPANY, TT Latent St., New York 



FOR 

MEN. 

L. Douglas makes and sells more men's 

$3.SO shoes than any other manufacturer 

In the world. The reason W. L. Douglas $3.50 shoes 

are the greatest sellers in the world Is because of 

their excellent style, easy fitting and superior wearing 

qualities. If I could show you the difference between 

the shoes made in my factory and those of other 

makes and the high-grade leathers used, you would 

understand why W. L. Douglas $3.50 shoes cost more 

to make, why they hold their shape, fit better, wear 

longer, and are of greater intrinsic value than any 

other $3.50 shoe on the market to-day, and why the 

sales for the year ending July 1, 1904, were 

$6,263,040.00. 

W. L. Douglas guarantees their value by stamping 
his name and price on the bottom. Look for it— 
ake iio substitute. Sold by shoe dealers everywhere. 

ast Color Eyelets used exclusively. 

"AS GOOD AS $7.00 SHOES." 

Heretofore I have been wearing 87.00 shoes. I purchased a 
pair of W. L. Douglas 83.50 shoes, which I have worn every day 
for four months. They are so satisfactory I do not intend to return to the 
more expensive shoes." WM. GRAY KNOW LES, Asst. City Solicitor, Phila. 
W. L. Douglas uses Corona Coltskin in | Send for Catalogue giving full 
his $3.50 shoes. Corona Colt is conceded instructions how to order by mail. 
to be the finest Patent Leather made. | W. L. Douglas, Brockton, Mass. 
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GAS and GASOLINE 
I For All Work. 

j Stationaries, Portables, Hoisters, Pump- 
ers. Sawing & Boat #utfits. 

Send for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




What Is Ddus' Tip-Top? 




TO PROVE that Dans' "Tip-Top" is 
the bust and simplest device for mating 
100 copies from pen-written and »0 
t'opies from typewritten original, we will 

ship complete duplicator, cap size, 

uitlioiit. deposit, on ten (10) 

day a* trial. _ 

Price #-7.50 less *^_ ., . 

trade discount of ^m Net 

SSjHi per cent, or 



'5' 



The Felix A. B. Dans Duplicator Co., DausBIdg , 11 1 John St., New York 



Our Microscopes, Microtomes, Laboratory Glass- 
1 ware, Chemical Apparatus, Chemicals, Photo I 
I Lenses and Shutters, Field Glasses, Projection I 
: Apparatus, Photo-Micro Cameras are used by I 
! the leading Lab- ^^^ oratories and I 
I Gover'nt Dep'tsH jH Round the World I 



MICRO #SC0PB 



Catalogs ' 



i Bausch & Lomb Opt. Co. 

J Rochester, N. Y. 

[New York Chicago Boston Frankfurt, G'y J 



Ail varieties at lowest prices. Best Railroad 
Track and Wajron or Stock Scales made. 
Also 1000 useful articles, including Safes. 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co.. Chicago, III. 



IFSSOP'S STEEL th b e e v s e t rv 

U 1 - FOR TOOLS, SAWS ETC. 

W» JESSOP & SONS L'2 91 JOHN ST.jNEW YORK 
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At Last the Game of Golf 



enjoys the peculiar privilege of being perfection. 
''MISSING UNK."- *-"""" -"' ■ 



THE 

_...._. -OF THE LINKS found in 

the "Ideal" Scoring Device. Always keeps the 
score in sight. Weightless. Accurate. Adjustable to 
any wrist. A transparent cover protects the sheet from 
soil. Openings permit scoring with convenience and 
despatch. Lift the button and a fresh sheet is instantly 
exposed. Made from fine tan Russia. Device mailed for Fitty Cents. 

W. H. WEISSBROD, - Greenfield, Mass. 




ENNEN'S KES5B- 
!0WDER 



= For =7 

1 SIJPRICKLY heat; ™ ™j 

~fj CHAFING, and" S5a£ 
"* SUNBURN, "t,-S."K- 

Removes all odor of perspiration,' De- 
lightful after Shaving. Sold everywhere, or 
j mailed on receipt of 25c. Get Mennen's (the original). Sample Free. 
GERHARD MENNEN COMPANY. Newark. N.J. 





BRASS OK STEEL 



ThE Clipper Cup 

B^* Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A 

For tree samples and information write to us. 



Ordinary roofing tin is made 
by dipping the plate into the 
tin mixture once, and squeez- 
ing off as much as possible 
— more than is put on, as 
the little boy said of the 
manner in which his mother 
spread the bread. "Taylor 
Old Style" roofing tin is 
made by dipping the black 
plate into the metal several 
times and allowing all the 
tin to adhere. The differ- 
ence in the quality is beyond 
calculation. The difference in 
price is not worth considering 

This and o ther roof-proof truths are in the book, "a 
Guide co Good Roofs," free to all who want weather- 
tight roofs. Architects, builders and metal workers 
will, if they send their names and addresses, receive 
free each month "The Arrow,*' a little paper which hits 
the bull's eye more frequently than some publications 
more pretentious. It also tells about tin. 

N. & G. TAYLOR COMPANY 

ESTABLISHED l8lO 

Philadelphia 



Pencil 
Economy 



lies in using 
the best pencil, 
and the best 
pencil for your 
special use. 



Dixon's Pencil Guide, a 32-page book, 
indexed by vocations, correctly indicates 
the right pencil for your use. Sent free. 



Department W, 

Joseph Dixon Crucible Co. 

Jersey City, N. J. 



ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Stjpppement 1 1 ti . Price 10 cents. 
For sale by Munn & Co. and all newsdealer?. 



MILLS F0RALLMATER1ALS. 

OUR BUSINESS IS TO MAKE,, 
' MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD 5UB- 
S1ANCES. WE HANDLE ALL 
KIN0S OF MATERIALS FROM COT- 
-— TON-SEED TO ROOTS AND HERBS, 
— BY AN UNEXCELLED PRO- 
-«HCESS. IF YOU WANT 
»*K]ANY KIND OF A 
'OMILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 

GET THE. BEST 

AND STILL SAVE 

5=£H/M>»Tf i FKIUY MINISHID, " "ONT QHW " 

SPROUT, WAJLDR ON cVCO. 

SEW ro« CATALOG N9 4.) MUNCY, Pa.., 



ACCURATE 
RELIABLE 
DURABLE 




STYLISH ® 
EFFECTIVE 
IN DESIGN 



WAXC M ES 



We know that our watches will do what we expect of them, therefore, it is easy to unquestion- 
ably guarantee every watch we make, from the cheapest to the most expensive grade; 
THE NEW ENGLAND WATCH CO., 37 CEX 39 Maiden Lane, New Yorh 

7 Snow Hill. London, England 




The Spinthariscope, giving most brilliant effects, postpaid, $!t.O0. Radian 
Tubes, containing Radium mixture for demonstrating fluorescence, $7.50 
Newton's Radiometer, demonstrating by means of ma^ic lantern the electrical 
properties of Radium. The j\ . Radiometer for demonstrating the N. Rays, 
Radium of both high and low activity. Radiographic Lantern Slides. 
Uranium Concentrates. Pitchblende, Willemite. Write for circulars to 
Williams, Brown A Earlc, Dept. 6, 918 Chestnut St., Philadelphia 



YOUR OWN ELECTRIC LIGHTS 



Any size place, summer homes, launches, yachts, etc. 
Kvery detail included; very best material: practical. 
So simple no electrician required. Light All the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For printed matter 
address 

ELECTRIC DEPARTMENT 

RICHARDSON ENGINEERING CO., Hartford, Conn. V 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

5AMPLE5»ndINF0RMATI0N oh APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus aid Material. 

THE 

Hanson & Van Winkle 

Co., 

Newark. N.J. 

92 William St., N. Y. 

30 & 32 S. Canal St. 

Chicago. 




Perkins Power Presses 

are the strongest in the 
world. This is No. 45, 
nicrometer adjustment, 
which can be adjusted 
while the press is in mo- 
tion. It will not slip. 
Note the solidity of the 
frame. Built in lots of 
100, quick shipment is 
insured. Our 1904 cata- 
logue shows over 200 differ- 
ent presses. Send for it. 

No. 42 Perkins Street 
PERKINS MACHINE CO.. Warren. Mass. 
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"The Pen That Fills Itself" 

Dip pen in any ink well or any inli, press lever and operation is 



over. As a matter of cleanliness, comfort and convenience don't 
/ou owe it to yourself to learn more about this perfect pen ? 
If you will let us sen<i you our beautiful new illustrated 
catalogue, it will make you a CONK LIN enthusiast. 

118 Madison Ave. 
Toledo, Ohio 
Represented in Great Britain by American Agencies, Ltd., 38 Shoe 
Lane, Farringdon St., London, E. C: in Australia by Rae, Munn 
A Gilbert, 47 "Market St., Melbourne. 



The Gonklin Pen Go. 



^oujGPWipeSope 



% ROPE. 



MOST P0WERFULL WIRE ROPE MADE 

BR0DERICK&BASC0M ROPE GO. 

ST. LOU IS, MO. 



Mosquitoes 



JAPSTICK 



is a new aromatic pas- 
tille, which is guaran- 
teed to drive away mosquitoes. Each stick burns an 
hour. Cures mosquitoes of the biting habit. Sent 
postpaid for Twenty-five Cents per box. 

THE CULECIDE CO. 

165 Summer Si., - Boston, Mass. 




BACKUS 

CAS & CASOLINE ENCINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known 

Write for circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J. .U.S.A. 




C.HBESIY&C0 CHICAGO ILL.VM 



15 to ni Clinton Street. 



